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1.0 INTRODUCTION 

I. I Site Background 

Avtex Fibers is located in Front Royal, VA (Figure 1). It wa5 a former rayon, polyester, and 
polypropylene processing facility. Rayon fibers were produced from 1940 until the plant closed 
in 1989; polyester was mannfactnred from 1970 to 1977; and polypropylene was manufactnred 
from 1985 to 1989. Residential areas border the site to the south and the east, General Chemical 

. borders the site to the northeast, and the South Fork of the Sllenandoah River borders the site to 
the north and west. The facility occupies appr<~ximately 440 acres (Figure 2). 

Raw materials associated with rayon mannfacturing include crumb (\\igh-pnrity alkali cellulose), 
xanthate [crumb/carnon disulfide (CS,) mixture], viscose (liquid resulting from dissolv,ing 
cellulose xanthate in sodium hydroxide), sodium hydroxide, CS,, ethylenediamine, phenol, 
sulfuric acid, zinc salts, sodium sulfate, and scdium hypochlorite. The facilitv has a total of 23 
separate land disposal impoundments that have received three tJpes of waste .. The first type of 
waste was spent viscose, ·which was disposed in on-site basins. The second type was spent acid. 
The acid was treated with lime and the resultant zinc hydroxide was precipitated and disposed in 
Sulfate Basins. The tliird type was fly ash and boiler room solids, which were disposed on site. 

Elevated levels of CS2, hydrogen sulfide (H,S), 3,rseuic (As), cadmium (Cd), and lead (Pb) haVe 
been measured in on-site and off-site grmmdwater: In addition, polychlorinated biphenyl (PCB) 
contaminated soils and sediments have been identified. The PCB contamination is partly due to 
the explosion of an electrical transformer adjacent to the power plant, and to the operation of 
PCB-contaiinng equipment in tile polyester drjing area. · 

Following the plant shutdownin 1989, the U.S. Environmental Protection Agency (U.S. EPA) 
began its initial emergency response action tlwt lasted two years. Actions included maintaining 
the water levels in the viscose and sulfate basins through the use of an on-site wastewater 
treatment plant (WWI'P), stabilizing and remt>Ving bulk chemicals, neutralizing process system 
acids, decoll111lissiouirig the CS, tanks and ii1lpoundn:ien!S, consolidating 3,000 drums, and 
stabilizing the PeE-contaminated loading dock and surrounding soils. 

The first phase of field work for thio Remedial Investigation (Rl) was conducted from June 1993 
through April !994 (ERM 1994a, 1994b). During this investigation, !59 borings, 91 snrface 
samples, and 90 ground water monitoring wells were C()mpleted, and over 830 samples were 
analyzed. These analytical results .were used t•> prepare a preliminary risk assessment. 

Dui:ing the preliminary n·sk assessment, the maximum concentration of contaminants from each of 
the five Irianagemerit unitswascoinparedto the USTP.AR.egion Ill benchmarks compiled by the 
U.S. EPA Region III Biological Technical Assistance Group (BT AG). This process was used to 
highlight ti)ose chemicals which Deeded furth"r evaluation to determine their risk. The result of 
this process allowed for the identification of contaminants of concern (COCs) for the Avtex 
Fibers site. The conclusions of the prelimiruuyrisk assessment indicated.tlwt I) additional site 
specific data were necessary, 2) several assessment endpoints were required, and 3) a baseline risk 
assessment was necessary for both on-site and river areas. 

This report details the process and results of the data collection effort and the development of a 
ba.Seline risk assessment for the A vtex Fibers site. · 
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1.2 Purpose 

The PUIJlOSe of this effort is to conduct a ba.Seline risk assessment using data collected -during a 
field effort from 11 to 15 May 1997~ A quality assurance work plan (QA WP) was prepared, 
based on the data gaps identified by the preliminary risk assessment, and it outlined the numbers 
and the types of samples necessary for collection (U.S. EPA 1997) to satisfy a baseline risk 
assessment. Sediment, soil, water, and tissue samples were col!ected·and analyzed for the 
contaminants of concern. The results of these analyses were used to determine the risk to biota 
using the site. 

2.0 PROBLEM FORMULATION 

This risk assessment was designed to evaluate the potential thteats to ecological receptors from exposure to 
site contaminants. The development of this risk assessment followed the guidance established in the 
Ecological Risk Assessment Guidance for SuperfUnd: Process for Designing and Conducting Ecological 
Risk Assessments (U.S. EPA 1997). During the preliminary risk assessment, the problem formulation 
process included the identification ofCOCs through a comparison of the maXimum concentration of COCs­
with accepted benchmarks. This information was then used to identifY complete exposure pathways of 
compounds exceeding benchmarks to ecological receptors and their appropriate measurement endpoints. 

The first step of the preliminary risk assessment process compared all chemicalsanalyzed from previous 
studies in each of the-live ·units to established benchmarks. Benchmarks for ~diment and soil were used to 
identifY potential contaminants of concern for the protection of aquatic biota (U.S. EPA 1995, Long and 
Morgan 1990, Long et aL 1995, Persuad et al. 1992, U.S. EPA 1992, Suter and Mabrey 1994). 
Compounds exceeding benchmarks were retained for further evaluation. Based on the results of the 
preliminary risk assessment, a QA WP was developed which identified the types and numbers of samples 
that needed to be collected to complete a baseline ecological risk assessment 

2.1 Preliminary Ecological Risk Assessment 

A preliminary ecological risk assessment was written to deterniine the risk associated with the 
exposure of biota to site-related contaminants. The following steps were completed for the 
preliminary risk assessment: 

(I) A literature search was conducted to locate life history information for selected indicator 
species, to determine ecotoxicological effects of site contaminants, and to locate 
bioconcentration factors for site contaminants. - -

(2) A preliminary ecological risk assessment was prepared to evaluate the potential risk to 
ecological receptors. This assessment consisted of the folloWing: 

Exposure scenarios were detenniried based on site contaminant levels, the extent 
and magnitude of contamination, and the toxicological mechanisms of the 
contaminants. 

• Indicator species were selected based on species present and/or potentially 
present on site, the availability of toxicity information trorn the literature, and 
the potential for exposure to site c<lntaminantibaseo on llilbitat use or behavior. 

Exposure pathway(s) were determined for each indicator species. 

Exposure and effect profiles were written for each indicator species and each 

215\del\ft\9902\fr2215. wpd 2 



AR300318AR300318

• 

site contaminant. 

A risk characterization was conducted which involved the calculation of hazard 
quotients (HQs) for each spec:ies for a· range of exposure scenarios. · 

Based on the results of the prelimiilary risk ass,essmerit, the COCs were identified in each of the 
managei!l~ntJ!llilS. _ In addition, a ~et of data requirements was established for each of the 

. assessment endpoints. These data requirements comprise the additional data that was necessarv to 
complete a baseline risk assessment • 

Based on the preliminary risk assessment, it was concluded that potential ecological risks exist at 
the site b~ed on the contaminants evaluated. Metals, polynuclear aromatic hydrocarbons 
(PA.Hs), PCBs, and cs;-posed a risk to all receptors uSed in the preliminary risk assessment for at 
least one of the five management units. 

2.2 Data Gaps 

As part of this evaluation, a preliminary ecological risk assessment was prepared using existing 
sediment, soil, and water data. The results of the preliminary risk assessment indicated that 
additional site-specific il:iia was D.ecess,.zy to complete a baseline risk assessment. The 
preliminary risk assessment was used to identify the contaminants of concern in each of the five 
site mal!ll:gemenCunits. The baseline risk assessment wiffeva.I1late the cheinicals identified in the 
preliminary risk assessment which caused potential risk. For the purposes of the baseline risk 
assessment, the site will be separated into three areas, the (I) on-site basins and the associated 
sediment, (2) on-site soils, and (3) the river. The biological testing and sampling described next 
will provide enough sample overlap and information to determine the impacts from all the site 
areas (fly ash basins, sulfate basins, viscose basins, and other on-site areas). 

Seven assessment endpoints were developed to evaluate the risk of contaminants at the A vtex 
Fibers site. Each of the assessment endpoints i• listed in Section 2.6 followed by a general 
overview of the tests necesSary to provide sufficient infortnation to address the assessment 
endpoint. The measurement endpoints involve tissue samples to determine site-specific 
bioaccumulation, toxicitytesting of site soil and sediment, and food chain modeling using receptor 
species froni the terrestrial and aquatic ecosyste:ms. The indicators of the viability of terrestrial 
and aquatic populations are reproductive effects artd organism survivability. 

2.3 Identification of the Contarttinants of Concern 

The contaminants ofpofenfull concern were identifled using the results presented in the draft RI 
and the preliminafy risk assessment. The COCs for this site that were retained through the 
prelimimuy-iisk assessment include the metals, PCBs P NHs, and CS2 • 

. 2.4 Exposure Characterization 

The o~ective of the exposure assessment is to determine the pathways and media through which 
receptors may be exposed to site contaminants. Potential exposure pathways are dependant on 
ruibitats and receptors present on site, extent and magnitude of contarttinatioh, and environmental 
fate and transport oCCOCs. -

Areas of concern include the disposal areas (e.g; fly ash pile and basins, sulfate basins, viscose 
basins) and the river. As a result of industrial activities at ihe Avtex Fibers Site, CS2, PA.Hs, 
PCBs, and metals Juive accumulated in site soils and sediments. In the baseline ecological fisk 
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2.5 

assessment it will be concluded that "a potential risk" exists if the HQ calculated from the mean · 
area concentration and the No Observed Apparent Effect Level (NOAEL) equals or exceeds 1. 

Hazard Characterization!foxicity Assessment 

To determine the effects of contaminants on biota, it is necess:uy to nnderstand the me<;hanisms of 
toxicity of the chemicals and the systems that they affect. Knowledge of the fate, effects, and 
mode of action of the COCs allows for the selection of appropriate assessment endpoints. A 
discussion of metal, P AHs, PCBs, and CS, toxicity is presented next. It should be noted that the 
HQs (from the preliminary risk assessment) for several isolated chemicals aiso exceedc:d 1 [e.g .. 
volatile organic compounds (VOCs) in the fly-ash piles and sulfate basins. pesticides in the river 
and on-site areas. and base, neutral, and acid extractable compounds (BNAs) in the fly asb piles]. 
However, toxicity profiles were not prepared for these individual componnds. It is anticipated 
that the site specific studies described in the baseline risk assessment will be used to determine if 
these compounds pose a problem to biota inhabiting the site. 

2.5.1 Arsenic 

Several review articles are available which discuss the toxic effects of As (Eisler 1988a, 
Nriagu 1994). Arsenic tends to be widespread in the environment (Woolson 1975) and is 
constantly being oxidized, reduced, or mobilized (Eisler !988a). Physical processes are 
important in determining As bioavailability in aquatic environments. For example, 
arsenates are readily adsorlJed onto sediments with high organic matter, and arsenates 
are more strongly adsorlJed ontosediments than other As forms. However, absorption 
depends on the As concentration, sediment characteristics, pH. and ionic concentration of 
other compounds (Eisler !988a; U.S. EPA !981). The U.S. EPA (1981) noted that 
arsenate (pentavalent) is the predominant As form in oxygenated water and that arsenite 
(trivalent) is the predominant As form in allaerobic conditions. 

Arsenic is not significantly conci:nirated in aquatic invertebrates; whole body 
concentration factors for invertebrates range from 3 to I 7 for exposure to arsenic rrioxide 
(rrivalent) and from 0 to 7 for arsenic pentoxide (pentavalent). Arsenic may be 
bioconcentrated by organisms at the bottom of the food chain; however, data do not 
inclicate that significant biomaguificafioh occurs (U.S: EPA 1985). 

2.5.2 Cadmium 

TissUil levels of Cd. increase with the age of an organism and eventually act as a 
cumulative poison (Hammons eta!. I978). Cadmium replaces essential metals (e.g., 
zinc) at critical sites on proteins and enzymes, and may inhibit a variety of enzymatic 
reactions. It inhibits Phase I and Phase II biotransfoimatio·n reactions, probably by 
alteration of the enzymes responsible for these reactions (Sipes and Gandolfi 1986). 
Cytochrome P-450 monoxygenases play a major role in Phase I reactions. C<idmium also. 
combines with sulfhydryl groups in enzymes, which affects the transfer of electrons from 
compounds in the cirric acid cycle to compounds in the electron transport chain. 
Cadmium can inhibit adenosine rriphosphate (ATP) actiVit)' in the following ways: it 
binds to and inactivates enzymes which synthesize ATP, aild it binds to ATPase, which is 
required to convert A TP to ADP +PO,. (Harhmons et al. 1978). 

Vertebrates tend to accumulate Cd in the ltidney and liver tissue (Eisler 1985). 
Freshwater aquatic species are most sensitive tO toxic effecis of Cd. followed by marine 
organisms, birds, and mammals. 
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2.5.L __ Chromium 

Chromium (Cr) can exist fu oxidation states ran~ng from -2 to +6, but is most frequently 
converted to the relatively stable trivalent (+3) and hexavalen( (+6) oxidation states 
(Eisler !986a). In bOth freshwater and marine systems, hydrolysis and precipitation are 
the moS\ important processes that determfue the fate and effects ol Cr, whereas 
adsorption and bioaccumulation are relatively minor. Precipitated Cr'' hydroxides 
·remain in sediments under aerobic conditionS. However, under anoxic and low pH 
conditions, Cr"' hydroxides may solubilize and remain as iortic cr•• unless oxidized to 
Cr'' tfuough miX:ingaitd aeration (Ei<ied986a). In soils, the solubility and 
bioavailability of Cr are governed by soil pH and organic complexing substances, 
although organic complexes play a more significant role (James and Bartlett 19833.; 
James a,nd Bartlett 1983b). 

The trivalent state is the form usually found in biological materials. This form functions 
as an essential element in mammals by maintaining efficient glucose, lipid, and protein 
metabolism (Stevens eta!. 1976) .. Chromium is beneficial but not essential to higher 
plants (Eisler 1986a). The biomagnification and toxicity of Cr'' is low relative to cr•• 
because of its low membrane permeability and its noncorrosivity. However, a large· 
degree of ac<;UIDulation by aquatic and terrestrial plants and animals in the lower trophic 
levels has been documented (Eisler 1986a), although, the mechanism of accumulation · 
remams largely unknown. 

Chromium is mutagenic, carcinogenic, l!Ild teratogenic, 'l~th Cr'' exhibiting th\' greatest 
toxicity; relatively less is known about the toxicity of Cr'' . At high ·concentrations, Cr'"' 
is associated with abnormal enzyme activity, altered blood chemistry, lowered resistance 
to pathogenic organisms, behavioral modifications, disrupted feeding, histopathology, 
osmoregulatory upset, alterations in population structure, and inhibition of 
photosynthesis. 

Rabbits fed dietary Cr accumulated hyaluronates, chondroitin sulfates, and neutral 
mucopolysaccharides in the soft tissm~s, causing pericapillary sclerosis (Kucher and 
Shabanov 1967). This accumulation blocked blood tissue barriers, which are permeable 
under normal conditions, preventing the ri()nnaftransport of metabolites. One 
manifestation of this condition wa5 the inhibition of insulin production in the pancreatic 
islets due to damage to the beta-<:ells contained therein. 

Chromium also leads to nephron damage via swelling and loss of microvilli, the 
fotmanon: of intracellular vacuoles, mitoch<lridri:il sweiling, and cytoplasmic liquefication 
and loss of cells lining the nephron sutrface (Evan and Dail 1974). 

2.5.4 copper 

Copper is an essential element for animals and is a component of many metalloenzymes 
and respiratory pigments (Demayo eta!. 1982). It is also essential to iron (Fe) utilization 
and funCtions in enzymes for energy production; -connective tissue formation, and 
pigmentation (Venugopa! and Luckey 1978). Excess Cu ingestion leads to accumulation 
ill ·ussties,'especially in the liver. High levels of Cu modify hepatic metabolism (Brooks 
1988), which may lead to inability of the liver to store and excrete additional Cu. When 
liver concentration exceeds a certain level, the metal is released into the blood, causing 
hemolysis and jaundice. High Cu levels also inhibit essential metabolic enzymes 
(Demayo eta!. 1982). Toxic symptoms appear when the liver accumulates 3 to 15 times 
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the normal level ofCu (Demayo et aL 1982). 

Although the exact mechanism of toxicity-is not known. the following mecban.isms have 
been proposed: formation of stable inhibitory complexes with cytochrome P-450 (Wiebe\ 
et al. 1971); impairment offuriction ofNADPH-cytochrome c reductase and alteration of 
mixed function oxidations (Reiners et al. 1986); and inhibition ofheme biosynthesis 
(Martell 1981). Intranuclear inclusions may act as a detoxifying mechanism where Cu is 
complexed by protein ligands, protecting cytoplasmic organelles (Demayo et a!. 1982). 

Ruminants are the most sensitive mammal species to Cu toxicosis. Young animals retai_n 
more dietary Cu than older animals and are more sensitive to Cu toxicity (Venugopal and 
Luckey 1978). 

2.5.5 Lead 

Lead does not biomagnjfy to a great extent in food chains, although accumulation by 
plants and animals has been extensively documented (Wixson and Davis 1993, Eisler 
I 988b ). Older organisms typically contain the highest tissue Pb concentrations, with the 
majority of the accumulation in the bony tissue ofvertebrates (Eisler 1988b). 

Predicting the accumulation and toxicity of Pb is difficult since its effects are 'influenced 
to a very large degree, relative to other metals, by interactions among physical, chemical, 
and biological variables. In general, organolead compounds are more toxic than 
inorganic Pb compounds, and young, immature organisms are most susceptible to its 
effects (Eisler 1988b). In plants, Pb inhibits growth by reducing photosynthetic activity, 
mitosis, and water absorption. The mechanism by which photosynthetic actiVity is 
reduced is attributed to the blocking of sulfhydryl groups, inhibiting the conversion of 
coproporphyrinogen to proporphyrinogen (Hell and Harnpp 1975). 

The toxic effects of Pb on aquatic and terrestrial organisms are extremely varied and 
include mortality, reduced growth and reproductive output, blood chemistry alterations, 
lesions, and behavioral changes. However, many effects exhibit general trends in their 
toxic mechanism. Generally, Pb inlubits the formation of heme, adversely affects blood 
chemistry, and accumulates at hematopoietic organs (Eisler 1988b). At high 
concentrations near levels causing mortality, marked changes to the central nervous 
system occur prior to death (Eisler 1988b). 

Plants can uptake Pb through surface deposition in rain, dust, and soil, or by uptake 
throngh the roots. The ability of a plant to uptake Pb from soils is inversely related to 
soil pH and organic matter content. Lead can inhibit photosynthesis, plant growth, and 
water absorption. 

Mercury (Hg) may be present in the environment in a number offorms. In all inorganic 
forms, Hg" is the toxic species. The most toxic and biciavailable forms of Hg are 
organomercury compounds, which are highly stable and lipophilic, ·accumulating in food 
chains. Mercury can become methylated biologically or chemically. Microbial 
methylation of Hg occurs most rapidly under anaerobic conditions, common in wetlands 
and aquatic sediments. The majoritY of Hg detected in biological tissues is present in the 
form of methylmercury (Huckabee et a!. 1979). 
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Mercury has no knom1 biological fiu1tction, and its presence in biological systems 
appears to result in undesirable effects. All Hg compounds interfere with thiol 
metabolism in organism.S; causing iniubition or inactivation of proteins containing thiol 
ligands and ultimately leading to mitotic disttubances (Das eta!. 1982, Elhassani 1983). 
Mercury also binds strpngly with sullhydryl groups. Phenyl- and methylmercury 
compounds are among the strongest lmom1 inhibitors of cell division (Birge et a!. 1979). 
In mammals, methylmercury irreversibly destroys the neurons of the central neiVOus 
system. Eisler ( !987a) reports that juvenije lire stages are most susceptible io acute 
effects of Hg exposure. In fish, acute exposure results in impaired respiration, . 
sluggishness, anqloss of_ equilibrium (Annstrong 1979). 

Mercury is a potent neurotoxin, resulting in impaired muscular coordination, weight loss. 
and apathy in birds, mammals, and fish (Eisler 1987a). Other reponed effects include 
histopathological changes, changes irt enzyme activity levels, mutagenicity, 
teratogenicity, and reproductive impainitent. Mercury, especially methylmercury, is 
knom1 to concentrate in biological tissues and magoily through the food chain. 

Mercury can exist in three oxidation states: elemental Hg (Hg0
), mercurous ion (Hg,''), 

and mercuric ion (Hg2
'). _ The mercuric ion is the most toxic inorganic chemical form 

(Clarkson and Marsh 1982). Methylmercury (MeHg) is the most hazardous form of Hg 
due to its high stability, its lipid solubility, and l'bility to penetrate membranes in living 
organisms (Beijei and Jernalov 1979). 

For all organiSI)ls tested, early developmental stages were most sensitive to toxic effects 
of Hg. Organomercury compounds, especially methylmercury, were more toxic than 
inorganic forms: In aquatic organisms, Hg adversely affects reproduction, growth, 
behavior, osmoregulation and oxygen exchange. A.t comparatively low concentrations ill 
birds and mammals, Hg adversely aff'ects growth and development, behavior, motor 
coordination, vision, hearing, hiStology, aiid metabolism. In mammals, the fetus is the 
most sensitive life stage· (Eisler 1987). 

2.5.7 _Nickel 

Pure nickel (Ni) is a hard, .white metal that is nsually used in the formation of alloys 
(such as stainless steel). Nickel is found in the environment as oxides or sulfides. 
Nickel may be released into the enviwnment through mining, oil-burning power plants, 
coal-bnrning power plants, and incin<:rators. Nickel will attach to soil or sediment 
particles, especially those containing Fe or manganese (Mn). _Under acidic conditions._ Ni 
may become more mobile and seep into the groundwater. The typical Ni concentration 
reponed in soils is from 4 - 80 milligrams per kilograms (mg/kg). The speciation and 
physicochemical state ofNi is important in considering its'behavior in the environment 
and its availability to biota. 

2.5.8 Zinc· 

Zinc (Zil} is· esselltial for normal growth and reproduction in plants and animals and is 
regulated by metallothioneins. Meta!lothio_lleins act astemporary Zn storage sites and aid 
in reducing the toxicitY of Zn to both vertebrates and invertebrates (Olsson et a!. 1989). 
Zinc is not knom1 to magoily in food chains, because it is regulated by the body and 

-excess Zn is eliminated. 

Zinc has its primary metabolic effect on Zn-dependant enzymes that regulate the 
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biosynthesis and catabolic rate of ribonucleic (RNA) acid and deoxyribonucleic acid 
(DNA). High levels of Zn induce Cudefii:iency and interfere v.ith metabolism of 
calcium (Ca) and Fe (Goyer 1986). The pancreas and bone seem to be the primary 
targets of Zn toxicity in birds and mammals. Pancreatic effects include cytoplasmic 
vacuolation, cellular atrophy, and cell death (l..u and Combs 1988. Kazacos and Van 
Vleet !989). Zinc preferentially accnmulates in bone, and induces osteo,malacia (a 
softening of bone caused by a deficiency of Ca, phosphorus and other mineralS) (Kaji et 
al. 1988). Gill epithelium is the primary target site in fish. Zinc toxicosis results in 
destruction of gill epithelium and tissue hypoxia (Spear 1981). 

2.5.9. .Polycyclic Aromatic Hydrocarbons 

Acute and chronic exposure to carcinogenic. PAR compounds is known to result in the 
destruction of bone marrow and lymphoid tissues, negative gametogenic effec1,S. kidney 
damage, and changes in intestiruil and respiratory epithelia (Lee and Grant I 981; U.S. 
EPA !980b). Application of some PARs to the skin of mammals causes the destruction 
of sebaceous glands, hypeJplasia, hyperkeratosis, and ulceration (U.S. EPA 19SOb). 
Newborn mice exposed to P AHs may die from acute or chronic wasting disease, develop 
thymomas, and suffer from serious damage to the thymus (U.S. EPA 1980b). PAH 
compounds bave also been associated v.ith oocyte and follicle destruction in mouse 
ovaries (Ward et al. 1985). 

PAH carcinogens generally transform cells by genetic injury. The parent PAH 
compound is metabolized by the mixed-function oxidase pathway to a reactive 
intermediate, which can in tum bind v.ith cellular macromolecules (Dipple 1985; Ward 
et al. 1985). This binding of metabolic intemlediate reactive compounds to DNA, RNA, 
and other cellular proteins is believed to result in cell transformation, and induction of 
tumors (Eisler 1987b). Difference in species sensitivity to PAR caitinogens is a function_ 
of the activity of the mixed-function oxidaSe pathway. These differences have a direct 
effecron the rate at which potential cancer cansing reactive intermediates are converted 
into their unreactive forms (Campbell et al -!983; Miianda and. Chlabra 1980; Neff 1979; 
U.S. EPA 1980b). 

The tumorigenic activity of these compounds tends to increase v.ith increasing molecular 
size (Dipple 1985; Neff !979; U.S. EPA 1980b). This activity has also been observed to 
increase v.ith increasing alkyl substitution on the. carbon rings of the molecules (Eisler 
1987b). However, if alkyl additions are loriger than two caibon chains, the tuiiiorigenic 
activity decreases (Eisler !987b). This decrease is presumably due to size-limited PAR 
compound transport across cell membranes (Eisler 1987b). It appears that unsubstituted 
P AH compounds do not accumulate in mammal adipose tissue even though they are 
highly lipid soluble. This is probably dueto their rapid metabolism (U.S. EPA 1980b). 

Another consideration in P AH toxicity to mammals is that many chemicals (including 
other PARs) are known to modulate the action of carcinogenic PARs (Eisler 1987b). 
This alteration occurs in one of three main pathways. The first major pathway occurs 
when the addition of a second chemical decreases the activation (fncreases 
detoxification) of the carcinogenic PAR. 'A second pathways occurS when the chemical 
binds to the carcinogenic PAR, preventing it from reaching key targets in the cell such as 
DNA. The third pathway is competitive antagonism between the two chemicals 
(DiGiovanni and Slaga 1981). In most situations where environmental PAR pollution is 
observed, the P AHs are present in complex mixtures that vary from one sampling site to 
the next. Understanding the toxicity of P AHs is extremely difficult under normal field 
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· conditions. 

2.5.10 Polychlorinated Biphenyls 

2.5.11 

A variety of PCB-induced toxic effects have been observed in mammals. Mink are 
particularly sensitive toilletary PCB levels (Aulerich et al. 1985). Anorexia. weight loss. 
lethargy, enlarged livers, and intestin;u discharge of blood have been noted in exposed 
mink (Eislei i986b). Placental and mammary transfer of PCB has been shown to be a 
·direct route otFCBs between mother and young. PCB exposure can lead to behavioral 
disorders, specifically in sleep/wake cycles, and.in animals that hibernate or aestivate ( 
Montz et al. 1982; Sanders and Kirkpatrick 1977). Negative effects ofPCBs on 
metabolism, thyroid control, A TPase activity, oxidative phosphorylation, steroid 
hormone activity, i=unity, and vitaJrunA pathways have been noted (Safe 1984; 
U.S.EPA 19SOa). 

PCB toxicity ill. manuuals ·is highly v@riable. Wltile some PCBs are extremely toxic, and 
can produce death <l!ld cause reproductive failure in very low levels, others appear to 
produce few, if any, toxic responses {Eisler i986b). Toxic responses to PCBs are highly 
species specific. Mink are highly susceptible to.PCB toxicity, while closely related 
mammals, such as the European ferre~ are more resistaitt (Eisler 1986b). Younger 
mammals appear to be more susceptible to PCB poisoning thim. adults (Eisler 1986b) 
Mutagenic, carcinogenic, and teratogenic effe<;ts ·ofPCB exposure have been observed, 
with mutagenic activity appearing to increase with increasing chlorination of the PCB 
molecule (Eisler 1986b). · · 

As with manunals, there is also a great degree of variability among different bird species 
in response to ,PCBs. In sensitive species, normal patterns of growth, behavior, 
reproduction, and metabolism may be altered. Liver concentrations of PCBs are 
·generally hi,ghest in piscivorous birds, followed by birds that feed on other smalls bird 
and mammals, birds that feed on wonns and insects, and herbivorous or seed eating 
birds, respectively (NAS 1979). 

Carbon Disuffide 

Impure CS2 is a yellowish liquid with an unpleasant odor. It evaporates at room 
temperature and is heavier than air. Caibon disulfide is used in the production of rayon, 
cellophane, and carbon tetrachloride and is used to solubilize fats, rubber, phosphorus. 
and sulfur. The release of CS2_i11to sur[ace.watel'S (in an effluent stream) is likely to 
partition into the-atmosphere as-the reSUlt' of a hlgh ratio of vapor pressure to solubility. 
In addition, CS, is not expected to adsorb to sediment due to its low !(,,value. However, 
because of its low affiidty for soil, it may be traiisponed into ·groundwater from spills. 

Carbon disulfide is rapidly absorbed via inhalation, oral, and dermal routes. It is then 
distributed throughout the body. Because of its lipophilic nature, it is distributed in 
organs such as the brain and liver. _ Tl~s compound reaches equilibrium rapidly across a 
wide range of doses and exposure durations. 

The primary impact ofCS; exposure is to the nervous system. Neuro-physiological and 
behavioral effects have been reported in both humans and animals exposed to CS,. 
There is no defiidtive evidence that this Compound causes cancer (in humans) (ATSDR 
1985). . . 
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2.6~ Selection of Assessment Endpoints 

Previous data collected at the site, the preliminary risk assessment, and a site reconnais=ce 
allowed for the selection of assessment endpoiots that corresponded ID the habitat types present at 
the A \1ex Fibers Site. The site is composed of a variety of habitats includiog forested and old­
field uplands, wetlands, basins, and the river. A variety of birds, mammals, and fish may use the 
site for feediog and nesting. Therefore, the assessment endpoints focused toward these faunal 
groups. Viability ofterrestrial, avian, and aquatic populations and organism survivabilitv were 
selected as assessment endpoints for this risk assessment. Listed next are the specin.c as;esSn:tent 
endpoints selected for this ecological risk assessment. 

Seven assessment endpoints were chosen to evaluate the risk of exposure to contantinants at the 
A \1ex Fibers site: 

I) protection of benthic invertebrate communities to roaiotain species diversity and nutrient 
cycling (trophic structure), to provide a food source for higher level. consumers, and to iosure that 
contantinant levels in benthic invertebrate tissues are low enough to minimize the risk of 

. bioaccuroulation and/or other negative toxic effects in higher trophic levels. 

2) protection offish communities to insille that exposure to and ingestion of contaminants by 
forage fish does not have a negative impact on growth, survival, and reproductive success of 
forage fish species. Additionally, to insure that contantinant levels accumulated in forage fish 
tissues ate low enough to minimize the risk of accumulation and negative effect in higher trophic 
le\·els. 

3) protection of piscivorous birds to insure thafirigesiion-o(C:oritanllruin!S in forage fish does not 
have a negative impact on growth, survival, and reproductive success. ~ 

4) protection of worm-eating birds to iosure that ingestion of contaminants in earthworms does not 
have a negative impact on growth, survival, and reproductive success. The second part of this 
assessment endpoint is to insure that the accuroulation of contantinants in soil invertebrates 
(earthworms) does not have a negative impact on growth, survival, and reproductive success of 
soil invertebrates. 

5) protection~~ of carnivorous birds to insure that ingestion of contaminants io prey does not have a 
negative impact on growth, survival, and reproductive success. 

6) protection of carnivorous mammals to insure that ingestion of contaminants ln prey does not 
have a negative impact on growth, survival, and reproductive success. 

7) protection~ of omnivorous mammals to insure that iogestion of contaminants in forage does not 
have a negative impact on growth, surviVal, and reproductive success, to provide a food source for 
higher level consumers, and to insure that contaminant levels in omnivore tissues are low enough~~ 
to roiniiulze~the risk ofbioaccumulation and/or other negative toxic effects in higher trophic 
levels. 

2. 7 Production of Testable Hypotheses 

The testable hypotheses are specific risk questions that are based on the assessment endpoints. 
Based on the mechanism of contaminant ~toxicity, the number of complete exposure pathways that 
may exist for an assessment endpoint, or other factors, there may be more than one question for 
each assessment endpoiot. 
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Are levels of site contaminants in sediment (fiom the basins and the river) sufficient to cause 
adverse alterations to the structure and/or function of the benthic community, at either the 
population or community level? In addition, are tissue concentrations of contaminants sufficient 
to cause alterations in the structure and/or function of the benthic community? 

Are levels of site contaririnants in sediment sUJficient to cause adverse effects on the fishery 
resources that utilize the site? In additipn, are the tissue concentrations of contantinants sufficient 
to cause alterations in the structure and/or function of the fisheries community? 

Are levels of site contaminants in sediment and forage fish (from the basins and the river) 
sufficient· to calise ac!Vei:se effects on the Icing-term he3.!th and reprod~ctive capacity of 
piscivor6tiSbirds that titiliz:e the site? 

Are levels of site contarniriants iri scii!' aDd forage (earthworms) sufficient to cause adverse effects 
on the long-term health and reproductive capacity ofworm-eatingbircls that utiliw the site? The 
second part of this hypothesis is to determine if the levels of site 'contaminants in soil' are 
sufficieii.rto·cause.lldverse effects on the health. and reproductive capacity of soil invertebrates 
(earthworms). 

Are levels of site contalnfuants 'in soil and forage (sinall IDaltliilals) sufficient to cause adverse 
effects on the long-term health and reproductive capacitY of carnivorous birds that utilize the site? 

Are levels of site contantinants in soil and forage (sinall mammals) sufficient to cause adverse 
effectS on the long-term health and reproductive capacity of carnivorous mammals (e.g., red fox) 
that utiliz:e the site? In addition, are levels of site contaminants in sediment and forage (fish and 
small mammals) sufficient to cau.Seadverse effectS on the long-teri:n health and reproductive 
capacity of carnivorCius-itiamirials-(e.g., millk) tlia!utilize tlie site? 

Are levels of site contaiuinants in sediment an<! forage (clams and fish) sufficient to cause adverse 
effects on the long-term health and reproducti'e capacity of omnivorous mammals (e.g., raccoon) 
utilizing the site? In addition, are tissue concentrations pf contaminants sufficient to cause 
alterations in the structnre and/or function ofthe mammal community? 

2. 8 Lines of Evidence 

As stated previously, assessment endpoints may have more than one measurement endpoint.· For 
those assessment endpoints having multiple m<oasuremerit endpoints, a weight --of -evidence 
approach allows the results of the measurement endpoints to be integrated into a single 
conclusion. A weight--of-evidence evaluation implies that there are multiple lines--of-evidence. but 
not all lines--of-evidence have equal strei!gth. 1Nhen multiple lines--of-evidence for a particular 
assessment endpoint lead to the same conclusion, there is an implied weighing and the level of 
confidence increases in the risk estimate. If multiple lines generate apparent conflicts, then the 
weights relative to the n:tech<!!lisms of toxicity 'l!ill be used in evaluating the level of confidence in 
the risk estimate. For this risk assessment, the following lines--of-evidence (in order of increasing · 
relative strength) were identified: 

For assessmeilt endpoint I, protection of the benthic invertebrate community' structnre and 
function, there are three lines of evidence: 

!) comparison of the tissue concentrations (fingerriail clams) with indicators of organism health 
2) toXicitY iest results [amphipod and chironomid (in both the hasins and the river s~diment; 
daphnid for the basin water)) · 
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3) evaluation of the benthic macroinvertebrate population/community structure 

For assessment endpoint 2, protection of the fish populations and commwrities from direct 
toxicity and reproductive impairment, there are four lines of eVidence: 

I) comparison of the sediment concentration to literature-based effects levels 
2) food chain exposure models [ingestion of forage fish (redbreast sunfish) by a carnivorous fish 
(smallmouth bass)] 
3) comparison of the tissue concentration to literature-based effect levels (tissue concentrations in 
redbreast sunfish (the river) and carp (on-site basins)] 
4) toxicity tests (fathead minnow (in the basins)] 

For assessment endpoint :i, protection froni direct tOxicity effects and reproductive impairment of 
piscivorous birds utilizing the site, there is one line of eVidence: 

1) food chain exposure model [ingestion of a forage fish (redbreast sunfish or carp) by a 
piscivorous bird (kingfisher)] 

For assessment endpoint 4, protection from direct toxicity effects and reproductive impairment of 
worm-eating birds utilizing the site, there is one line of eVidence: - · · 

I) food chain exposure model [ingestion of soil invertebrates (earthworms) by a carnivorous bird· 
(woodcock)] 

Additionally, for assessment endpoint 4, protection from direct toxicity effects and reproductive 
impairment of the terrestrial invertebrate populatioll, there are three lines of eVidence: 

I) comparison of the soil concentration to literature-based effect levels 
2) comparison of the tissue concentration to literature based effect levels (tissue concentrations in 
earthworm) 
3) toxicity tests (earthworm exposure to soil) 

For assessment endpointS, protection from direct toxicity effects and reproductive impairment of 
carnivorous birds utilizing the site, there is one line of eVidence: · 

1) food chain exposure model [ingestion of small manunals l)y a carnivorous bird (red-tailed 
hawk)] 

For assessment endpoint 6, protection from direct tOxicity effects and reproductive impairment of · 
carnivorous manunals utilizing the site, there is one line of eVidence: 

1) food chain exposure model [ingestion of small manunals by caniivorous mammal (red fox) and 
ingestion offish/small mammals by a piscivorous manunal (mink)] · 

For assessment endpoint 7, protection from direct toxicity effects and reproductive impairment of 
omnivorous mammals utilizing the site, there are three lines of eVidence: 

I) comparison of the sediment (or soil) concentration to literature:based effects levels 
2) comparison of the tissue concentrations (sniall nianimals) with indicators of organism health 
-3) food chain exposure model [ingestion of clams and fish by an onuiivorous mammal (raccoon)] 
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2. 9 Conceptual Model 

The conceptual model relies on contaminant arid habitat characteristics to identify critical 
exposure pathways to the selected assessment endpoints. For example, contaminants in the soil 
may come io contact with subsurface (earthwonns) and above-ground terrestrial receptors .(small 
mammals) inhabiting the wooded, wet!Jmd, and open field areas of the site. Subsurface 
terrestrial receptors io these areas may be exposed to site contaminants through direct contact with 
the soil, and io some cases, the intentional lligestion of soil. Above-ground terrestrial receptors 
may be exposed to contaminants through direci contact with the soil, the ingestion of subsurface 
terrestrial organisms, the ingestion of other above-WCJ_UUJ!t.errestrial ~ceptors, the incidental 
ingestion of'SOii a"ci'fi[i\id~~oTooci lieiiis; andilii"lliientiona! ingestion of surface water from any of 
the on-site surface drainages or open water bodies. · · 

Lined below are the pathways that are evaluated in this risk assessment. 

I. Benthic jtrtrenebrates 
a) Direct exp6Sirre to sediffient 
b) Direct exposuie to water 

II. Soil Invertebrates 
a) Direct exposureto soil 

U. Forage fish 
a) Direct exposllre to water 
b) Direct exposure to sediment 

IV. .Carnivorous fish 
a) Ingestion of forage fish 
b) Incidental ingestion 'of sediment 

v. PiscivoroU:S liiilf 
a) Ingestion of forage fish 
b) Incidental ingestion of sedilrie_nt 
c) Incidental ingestion of water .. 

VI. Worm-eating bird 
4) Ingestion of earthwonns 
b) Incidental irigestion of soil 

VII. Carnivorous bird 
a) Ingestion of small manunals 
b) Incidental ingestion of soil 

VIII. Carnivorous mammal 
a) Ingestion ofSiilall manunals 
b) Incidental ingestion of soil 

IX._ . O.l!!I,Iiyqrow m~ 
a) Ingestion offorage fish 
b) · Ingestion of clams 
c) Incidental ingestion of sediment 
d) Incidental ingestion of water 
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X. Piscivorous mammal 
a) Ingestion offorage fish 
b) Incidental ingestion of seclinient 
c) Incidental ingestion of water 

2.10 Selection otMeasurement Endpoints 

Measurement endpoints are "measurable ecological characteristics that are related to the valued 
characteristics selected as assessment endpoints. Measurement endpoints should be linked to the 
assessment endpoints by the mechanism of toxicity and the route of exposure (e.g., the conceptual 
model). Measurement endpoints are used to derive a quantitative estimate of potential effects. and 
form a basis for extrapolation to the assessment endpoints (U.S. EPA 1997)." 

Measurement endpoints were selected on the basis of potential presence of receptors on site, and 
the potential for exposure to contaminants of concern. The availability of appropriate toxicity 
information on ~hich risk calculations cOuld be based was also an important consideration. 
Endpoints selected were detennined to be represeniative of exposure pathways and assessment 
endpoints identified for the site. · 

Next is a list of specific measurement endpoints that correspond to the assessment endpoints 
identified in Section 2.6. 

Assessment Endpoint No. 1 -Protection of benthic invenebrate communities to mainulin specie.S­
diversity and nutrient cycling (trophic structuni), to provide a -food source for higher level 
consumers, and to insure that contaminant levels in benthic invenebrate tissues are low enough to . 
minimize the risk of bioaccumulation ancl/or other negative toxic effects in higher trophic levels. 

Measurement Endpoints 

To evaluate the structure and function orthe benthic community, benthic 
macroinvenebrates were collected from six locations on the Shenandoah River. 
Colocated sediment samples were also collected and analyzed for target analyte list _ 
(TAL) metals, PCBs, VOCs, grain size, arid total orgariic carbon (rOC). The results of 
these tests will be used to partially satisfy the objectives of Assessment Endpoint I. 

In addition, sediment was collected from each of these locations and tested using the 
amphipod, Hya/iela azteca and chironomid, Chironomus ten tans toxicity tests. The 
endpoints of these tests will be survival and growth. Sediment samples for toxicity 
testing were also collected from several of the on-site basins (e.g., Sulfate Basins and Fly . 
Ash Basins). The results of these tests will be used to partially satisfy the objectives of 
this assessment endpoint. 

Fingernail clams (Sphaeridae) were collected from each of the benthic macroinvenebrate 
stations. The tissue (soft tissue oruy) was aDal'j'Zed for metals andPCBs. The­
concentration of contaminants iri the tissue will be compared to literature values 
associated with adverse effects in order to partially satisfy the objectives of Assessment 
Endpoint I. · 

Lastly, to detennine the toxicity of the water in the on-site basins, toxicity te.sts were run 
using a cladoceran, Ceriodaphnia dubia. The endpoints of these tests are survival and 
reproductive success. 
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Assessment Endpoint No. 2- Protection offish communities to insure that ingestion of 
contaminants by forage fish does _!lot have a negative impact on growth, survival, and reproductive 
success of fOrage fish. Additionally, to insure that contaminant levels accumulated in fish tissues 
are low enough to minimize the risk of accumulation and negative effect in higher trophic levels. 

Measurement Endpoints 

Fishery resources that utilize the site can be impacted by contaminants in two wavs: 
short -term toxicity to larvae and juveniles ut:iliziii.g the site; and long-term reproductive 
effects on organisms e>:posed to contaririnants as larvae or juveniles. The selected 
measurement endpoint_ receptor species is the smallmouth bass. Levels of contaminants 
measuredin sediment and forage fish(redbreasi sunfish Lepomis auritus) will be used in 
ingestion-baSed food accumulation models to determine the dose to the smallmouth bass, 
Micropterus dolomieu and compared to a literature based LOAEL value to· generate a 
Hazard Quotient. 

Redbreast· sunfish were collected from five locations within the South Fork of the 
Shenandoah River (Figure 2). The fish were aniilyzeci forT AL metals and 
pesticides/PCBs (pest!PCBs). The results ofthe tissue analysis will be compared to 
literature values to determine the effe<.:ts to fish using the river. In additiori, carp were 
collected from Sulfate Basin No.5. These fish were analyzed for TAL metals, and 
Pest/PCBs. The results of these tissue concentrations will be used to determine risk to 
the fish by comparison to literature values. 

Fathead minnow, Pimepholes promelos, toxicity tests were used to determine the 
toxicity of the water in the on-site basins. The el)dpoints of these tests were survival and 
·growth. 

Assessment Endpoint No. 3 -Protection of piscivorous birds to insure that exposure to 
contaminant concentrations present in forage fish does not have a negative impact on growt]l, 
survival, and reproductive success. 

Measurement Endpoints 

A food chain accumulation model was selected to evaluate the risk to avian species 
which use the site as a feeding area. The selected measureiilent endpoint receptor species 
is the belted kingfisher, Megaceryle a/cyan. Appropriate forage species [redbreast 
sunfish (for the river) and carp (for the basins)) were identified as prey for the kingfisher. 

· A dietary dose will be calculated based on the ingestion of sunfish or carp. The 
resulting dose will be compared to existing toxicity datl! for the kingfisher or a closely 
related species and a hazard quotient <:alculated. -

Assessment Endpoint No. 4 - Protection of worm-cilting birds to insure that ingestion of 
contaminants in earthworms does not have a m•gative impact on growth, survival, and 
reproductive success. The second part of this assessment endpoint is to insure that the 

·accumulation of co"ntaminants in soil invertebrates (earthworms) does not have a negative impact 
. on growth, survival, and reproductive success of soil invertebrates. 

Measurement Endpoints 

A food chain accumulation model was selected to evaluate the risk to worm-<:ating birds 
that use· the site as a feeding area. Th<e selected measurement endpoint receptor species is 

215\del\fr\9902\fr1215. wpd 15 

- --·--·-----==-=="-'-'-'-__:_-'----------------------



AR300331AR300331

• 

the American woodcock, Scolopax minor. Appropriate forage species (earthworms) 
were identified as prey for the woodcock. A dietary dose will be calculated based on the 
ingestion of worms. The resulting dose will be compared to existing toxicity data for the 
woodcock or closely related species and a hazard quotient calculated. 

Earthworm toxicity tests were used to determine the effects of exposw:e to site soils on 
the forage base. The endpoint of the tests were swvival and growth. In addition. at the 
completion of the test, the wonns will be analyzed for TAL metals and PCBs. The 
concentration of these contaminants will be used to calculated a dose to the woodcock. 

Assessment Endpoint No. 5 -Protection· of carrii"l'orous birds to insure that ingestion of 
contaminants in prey does not have a negative impact on growth, swvival, .and reproductive 
success. 

Measurement Endpoints 

A food chain accumnlation model was selected to evaluate risk to carnivorous birds that 
use the site as a feeding area. The selected measw:ement endpoint receptor species is the 
red-tailed hawk. Buteo jamacierlsls. Appropriate forage species (smallmammats) were ··· 
identified as prey for the hawk. A dietary dose will be calculated based on the ingestion 
of small mammals. The resnlting dose will be compared to existing toxicity data for the 
hawk or closely related species and a hazard quotient calculated. 

Assessment Endpoint No. 6 - Protection of carnivorous mammals to insure that ingestion of 
contaminants in prey does not have a negative impact on growth, swvival, and reproductive 
success. 

Measurement Endpoints 

A food chain accumulation model was selected to evaluate risk to carnivorous manunals 
that use the site. The selected measurement endpoint receptor species are the mink. 
Mustela vison, (as a model for a piscivorous mammal) and the red fox, Vu/pesvulpes. (as 
a model for carnivorous nianunal). Appropriate forage species (small manunals and fish) 
were identified as prey for the above receptors. A dietary dose will be calculated based 
on the ingestion of small mammals or fish. The resnlting dose will be compared to 
existing toxicity data and a hazard quotient calculated. 

Assessment Endpoint No. 7- Protection of omnivorou5 miunmals to insure that ingestion of 
contaminants in forage does not have a negative impact on growth, swvival, and reproductive 
suCcesS, to provide a food source for higher level consumers, and to insure that contaminant levels 
in omnivore tissues are low enough to minimize the risk ofbioaccumulation and/or other negative 
toxic effects in higher trophic levels. 

Measurement Endpoints 

A food chain accumulation model was selected to evaluate risk to omnivorous mantnials 
that use the site. The selected measw:ement endpoint receptor species is the raccoon. 
Procyon lotor. Appropriate forage Species (fish and clamS) were Identified as prey for 
the raccoon. A dietary dose will be calculated based on the ingestion of clams and fish. 
The resnlting dose will be compared to existing toxicity information and a hazard 
quotient calculated. 
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, In addition, the tisslle concentrations in the small mammal~ will be compared to literature 
values to determine the risk to small mammals collected on the site. 

Life HiS!:ory/ExpoSUteProfile Information 

Receptor species were selected from several trophic levels. Organisms which were likely to be 
exposed to contaminants because of specific beflaviors, patterns of habitat use, or feeding habits 
were selected for evaluation in this risk assessment. The availability of appropriate toxicity 
information oii which risk calculations could be hased was also an important consideration. The 
terrestrial invertebrate receptor selected for this assessment is the earthworm. The terrestrial 
vertebrate receptor species selected for this risk assessment are: mink, red fox, and raccoon. The 
avian receptor species selected for this risk assessment are: American woodcock, red-tailed hawk, 
and belted kingfisher. The aquatic vertebrate r•oceptor species for this risk assessment are: fathead 
minnow, redbreast sunfish, carp, imd smallmouth bass. The aquatic invertebrate receptors include 
C dubia to determine the exposure to water-borne contamirumts and H. azteca, C. tentans, and 
fingernail clam:to .determine the exposure to S(:diment-sorbed contaminantS. These species were 

. selected due to their presence on-site, their importance in the food chain, or their habiiat location 
on or near the site. The iriforiuation presented in the following profiles will be used in the food 
chain accumulation models. 

2.11.1 Earthworm (Eiseniafoetida) as Representative of Terrestrial Invertebrates 

Justification 

Earthworms were selected as representative of terrestrial invertebrates due to their 
fee<ling habits, ubiquitous distribntion throughout many habitats and soil conditions, and 
importance in providing a food base fiu many small- to medium-sized predators. A diet 
of detritus, microflora, and microfa\uia, coinl:iinea With direct contact with the 
surrounding soil, presents a potential link between soil contaminants and soil-invertebrate 
consumers. In addition, earthworms were observed in both the wooded and open field 
areas of the Avtex Fibers Site. · 

Life Hisrorv 

Earthworms feed on dead and decaying plant and animal remains and on free-living soil 
microf!ora and microfauna. Their primary source of food is dead plant material, 
especially plant Jitter. Next to food, their most important requirement is adequate 
moisture. Water conservation mecharlisms are poorly developed; respiration depends on 
diffusicuiofgases through the body w,~f which must be kept moist. Earthworms are 
generally absent or rare ill soils with very_ coarse texture, in soils with high clay content 
in regions~Of high rainfhll, and in soil.'l with a pH of less than 4 (Lee 1985). 

Earthworms are hermaphroditic and most species reproduce by cross-fertilization, 
although many species can also produce cocomis parthenogenetically. Sexual 
reproduction cannot occur without a clitellwn; ovaries, oviducts, and possibly the 
ovisaC., but male organs are not essential. The population of an earthworm species at 
31\Y one time con.Sists.ofyoung'iinma~ire,-we!i-grow,t immature (adolescent), mature, and 
senescent individuals (Edwards and Lofty 1977). 

Earthworms have several ways of surviving adverse eiwironmental conditions such as 
soil desiccation and ambient cofd and heat. Iri terms of population survival, the cocoons 
can resist ilesiccation~andtemperature extremes inuch more easily than mature 
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individuals. W onns may also migrate to deeper soil or undergo states of inactivity until 
environmental conditions become favorable once again (Edwards and Lofty 1977). 

Some species of worms grow throughout their lives by coutinually adding segmeuts ... 
proliferated from a growing zone located just in front oftlle anus. Other species, such as 
E.foetida, possess the adult number of segments upon hatching and increase in size 
without increasing the number of segments. The life span of Eisenia foe/ida ~was 
reported to be approximately 4.5 years under laboratory conditions (Edwards and Lofty 
1977). 

Exposure Profile 

Direct contact with contaminated soil is the primary route of exposure for earthworms in 
this risk assessment. Survival and groMh endpoints following exposure to site soils will 
be used to evaluate risk to these organisms. Tissue residue analysis will also be 
conducted on the worms to detennine exposure to higher trophic level organisms. 

2. l 1.2 Raccoon (Procyon /otor) as Representative of OmnivoroUs Mamnials 

Justification 

The raccoon was selected as representative of a omnivorous mammal due to its dietary 
composition. relative abundant distribution. and its known occurrence at the Avtex Fibers 
Site. Its diet allows for the evaluation of contamination in Site sediment. In addition, the 
concentration of contaminants found in forage fish tissue and clams will also provide an 
accurate dose to the raccoon which allows for the evaluation of contaminants in the food 
source. 

Life HistOIT 

Raccoons are medium-sized on:utfvores arid.-are abmlilant tluoughout North America. 
Raccoons prefer aquatic habitats, particularly hardwood swamps. flood plains, freshwater 
wetlands, and salt marshes (Kaufmann 1982). Raccoons have also adapted well to 
residential areas and fannlands. Raccoons rely heavily on surface waters for foraging 
and as a source of drinking water (Stuewer 1943). Raccoons are active primarily from 
dusk to dawn (Stuewer 1943) but will alter their activities to opportunistically feed on 
whatever is available (Sanderson 1987). For example, raccoons living near a salt marsh 
may become active during the day to take advantage offeeding opportunities during Low 
tide (Ivey 1948). Raccoons feed primarily on fruits, nuts, ai:Oins, grains, insects, frogs, . 
crayfish. and eggs (Palmer and Fowler 1975). 

Raccoons in the soutllern regions of the United States are active year round (Goldman 
1950). Adult raccoons are normally solitary but will come together for short periods of 
time during mating (Kaufman 1982). Mating occurs from March to June in southern 
areas and each male may mate with several females during each season (Sanderson 1987; 
Kaufman 1982). Young males are nonnally not sexually mature in the first breeding 
season but mature later in the summer, while females mature in the'first year (Sanderson 
1951). 

The home range of a raccoon depends on the animal's age, habitat, food resources, and 
season (Sanderson 1987). Home ranges are typically a few hundred hectares (ha) but 
ranges as large as a few thousand ha have been reported (Sanderson 1987). Population 
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densities also depend strongly on the amount of reso11rces in the area. Numbers of 0.1 to 
0.2 animals per ha are common (Hofiinan and Gottschang 1977). 

Raccoons are fmmd near every aquatic habitat. During the last 50 years raccoon 
populations have increased greatly (Sanderson 1987). In Alabama, adult male raccoons 

· ··weighed up to 8.8 kilograms (kg) (mean 4.31 kg) while adult females can weigh up to 
5.9 kg (mean 3.67 kg) (John.son 1970). Adult raccoons weigl! between 2 and 12 kg 
(Nowak 1991), and consuine 0.5 kg of food per day (Newell et al. 1987). 

Raccoons feed primarily on fruits, nuts, accirns, grains, insects. frogs, crayfish. eggs 
(Palmer and Fowler 197~). In a Muyl:ind forested bottom land, the dietary composition 
of raecoons dUring the summer was' principly made up of insects (3 9 percent), wild 
cherry (17 percent), blackberries (16 percent), crayfish (8 percent), snails (5 percent), 
herptiles (5 percent), fish (2 percent), rodents (2 percent), corn (I percent), and trace 

·amounts of Smilax, acorns and pokeberry (Llewellyn and Uhler 1952). At Washington 
state tidewater. area raccoons displayed the following dietary composition: molluscs, 
mussels and oyster (44 percent), Crustacea, shrimp and crabs (25 percent), fish (9 
percent), marine worms (20 percent), and Echitirida worms (I percent) (Tyson 1950). 

The home range of a raccoon depends on the animal's age, habitat, food resources, and 
season (Sanderson 1987). Home ranges are typically a few hundred hectares but ranges 
as large as a few thousand hectares have been reported (Sanderson 1987). The home 
range foradult male raccoonfoulld in coastal ~rgia raccoons is approximately 65 ha 
(± 18 SE) while the home range for adult females in the same area is approximately 39 ha 
(± 16 SE) (Lotze 1979). Population <L•nsities also depend strongly on the amount of 
resources in the area. Numbers of0.1 to 0.2 animals per hectare is common (Hoffman 
and GOttschang 1977). 

Exposure Profile __ 

Fat the purposes of this risk assessment, a body weight of 2 kg, an ingestion rate of 0.5 
kg/day, and a diet of 80 percent forage fish and 20 percent clams were assumed. A soil 
ingesiion rate of 9.4 percent of the di<:t has been reported for raccoons (Beyer et al. 
1991). Multipl};ng the ingestionia.te by 9A percent yields a sediment ingestion rate of 
0.047 kg/day. A daily water ingestion rate of0.18 Liters per day (Liday) was calculated 
using an allometric equation derived by Calder and Braun (1983). · 

2.11.3 Belted Kingfisher (Megaceryle alcyon) as Representative ofPiscivorous Birds 

Justification 

The belted kingfisher was selected as representative of a piscivorous bird due to its 
dietary composition, relative abundarit distribution, and likelihood of occurrence at the 
Avtex Fibers Site. Their piscivorous diet allows for the evaluation of contamination in 
both the basins and the river. 

Life History 

The belted kingfisher ~ a pigeon-sized, territorial bird truit is the only kingfisher present 
throughout most of North America (Bull and Farrand 1977; NGS 1987). They inhabit 
rivers, lakes, and estuaries and are often seen patrolling a favorite sheltered section of a 
waterway for prey (NGS 1987). Food. items include primarily shallow water fish, 
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although crayfish, frogs, small snakes, sal1l11landers. insects, crabs, and even mice mav be 
consomed (Bull and Farrand 1977; Landrum et al. 1993). It is estimated that a pair of . 
kingfishers with nearly· fledged young requires approximately 90 fish per day to feed 
their offspring and themselves (Landrum eta!. 1993)_ 

Titis species is solitary with the exception of the nesting season. Breeding times for this 
species vary ,.;th locale. Unseasonably mild weather may initiate early nesting in the 
lower United States. The presence of herbaceous cover and good fishing habitat are the 
basis for the selection of breeding areas and nest sites. Nests consists of stream bank or 
shoreline burrows and vary in length depending upon the soil texture. Although usually 
near water. nests have been found up to 1.6 kilometers (km) away from water. A clutch 
of six to seven eggs are usnally laid between early April and mid-June. Incubation lasts 
for 25 days with nest occupation for an additioria! 23 days. The fledglings reiil_ain near 
the nest and juveniles disperse by mid-summer (Landrum eta!. 1993). 

Males generally do not readily leave their territories and will remain there throughout the 
winter as long as ice does not impede fishing. Females typically ntigrate southward and 
return to the same mate and nesting site every year. The likelihood of migrnt1on for both 
males and females appears to depend on the severity of the winter (Landrum eta!. 1993). _ 

ExpOsure Profile 

Adult belted kingfishers weigh from 0.113 to 0.215 kg (Fry and Fry 1992). The lowest 
reported body weight of 0.113 kg was assumed for this risk assessment. Although the 
home range of this species varies seasonally and is usually reported as kilometers of 
shoreline (Landrum eta!. 1993), the home range was assumed to be approximately 160 
acres (DeGraaf and Rudis 1993). 

The food ingestion rates for adult kingfishers is estimated at 50 Pet-cent body weight per 
day (BW/day)(U.S. EPA 1993). Based on a food ingestion rate of0.113, this calculates 
to an ingestion rate of0.06 kg/day. 

A water ingestion rate ofO.ll g/g BW/day is estimated for this species (U.S. EPA 1993). 
To express this value in units of g!day, the water ingestion rate was multiplied by the 
lowest reported body weight, 113 g, to yield a water ingestion rate of 12.43 g/day [12.43 
milliliters per day (mL/day)]. 

Belted kingfishers are reported to consume fish ranging in size from 25 to 178 
millimeters (rom) in length (Sayler and Langler !946). In keeping with the conservative 
approach of this risk assessment, the amount of sediment entrained in fish 178 mm long 
was predicted. The standard weight of a 178 mm bluegill was calculated to be 122.6 g · 
based on the following algorithm relating length to·weight (Hillman 1982): 

log Weight (g)_= -5.374+ 3.316log Length (mm) 

An incidental sediment ingestion rate could not be identified for the belted kingfisher. 
To evaluate this exposure pathway, a model was developed that predicted the amount of 
sediment which may be entrained in the digestive system of a fish, the bluegill (Lepomis 
machrochirus). This was assumed to be the primary mechanism by which a piscivorous 
bird such as the belted kingfisher may incidentally ingest sediment. 

A study evaluating the stomach contents of 153 bluegills reported an average content of 
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detritus and sediment to be 9.6 percent of the total diet (Kolehmainen 1974). A daily 
food ingestion rate of I. 75 percent of the body weight per day has been reported for the 

. bluegill (Kolehmainen 197 4 ). This provides a predicted intake rate of 2.15 g of food per 
day for al22.6 g fish. If a conservative assumption is made that 9.6 percent of the food 
ingested is entirely sediment, it carib~ predicted that a fish of this size may contain 0.206 _ 
g of sediment in its digestive syStem. · ·· · · 

For the purpose of this model, it was assbed that the !eve; of sediment contained in the 
digestive !;ysteni of a fish-remains constaitt over time. This value (0.206 g) was divided 
by the predicted fish body weight (122.6 g) to express sediment entrained in fish 
digestive systems in units of grams· of sedi~nt per gram of fish body weight. This 
provided a value of 0.0017 g sediment/g body weight. When this value is multiplied by 
the food ingestion rate of the belted kil).gfisher (60 g/day), the predicted sediment 
ingestion rate for the kingfisher isO.I g.ldaj. ··· · · -

2.11.4 American Woodcock (Scolopa:x minor) as RepresentatiVe of Worm-Eating Birds 

Justification· 

The American woodcock was selected as representative of a worm-eating bird due to its 
dietary composition, relative abundaiit distribution, and likelihood of occurrence at the 
Avtex Fioers -Site. (ts diet allows foi11he evaluation of contamination in Site soils. In 
addition, the concentration of contaminants found in earthworm tissue. will also provide 
an accurate dose to the woodcock which allows for the evaluation of contaminants in the 
food souree. 

Life Histozy 

Woodcock prepare a nest in a slight depression on the ground using dry leaves to form a 
linfng: The eggs are a pale color with SPots of reddish-brown or gray. The young are 
able to run soon after hatci).ing and may be_ cm:ried by the female to and from feeding 
areas. Woodcocks eat mostly worms, grubs, and insects (Thmbl)l1l 1989). The 
woodcock is sintilar in size to a bobwhite and the average length is 11 inches (from the 
tip of the bill to the tip of the tail). 

The woodcock is widegpread east of the plains, from Canada to the Gulf States. It · 
iultabits wet thickets and brushy swarnps (Peterson 1986 ). 

Exposure Profile 

. An adult woodcock weighs 165 g and consumes 83 g of food per day. The diet ofihe 
American woodcock consists almost ('Xclusively of·earthworms and other terrestrial 
invertebrates (Ehrlich eta!. 1988, Sheldon 1967, l.).S. EPA 1993). Plant material (seeds, 
fruit}is also occasionally consumed by the woodcock (U.S. EPA 1993). An incidental 
soil ingestion cife of9 percent of the diet is reported (7.5 g of soil per day (Beyer eta!. 
1994)]. HOIIle range size of a woodcock is 45 acres (Wilson 1982), 

For the purposes ofthis risk assessment, a body weight of.165 g, an ingestion rate of 83 _ 
g/day, and a diet of I 00 percent earthworms were assumed. In addition, an incidental 
soil ingestion rate of7.5 g/day was used. 
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2.11.5 Red-tailed Hawk (Buteo jamaciensis) as Representative of Carnivorous Birds. 

Justification 

The red-tailed hawk was selected as representative of a carhlVorous bird due to its dietarv 
composition. relative abundant distribution, and likelihood of occurrence at the A vtex • .. 
Fibers Site. Its diet allows for the evaluation of contamination in site soils. ln addition, . 
the concentration of contaminarits forind in small mammal tissue will also pro\~de an 
accurate dose to the red-tailed hawk which allows for the evaluation of contaminants in 
the food source. 

Life Historv 

Red-tailed hawks are the most common and widespread American Buteo (Bnll and 
Farrand 1977). Their habitat is highly variable, but they are commonly found in wooded 
areas near open land. They also inhabit plains, prairie groves, and deserts in the westem 
United States (NGS 1987). This species is absent, however, from tundra, and rare in 
extensive unbroken forest. An opportunistic feeder, the red-tailed hawk hunts from a 
perch or on the wing for food items such as small mammals (e.g., mice, chipmunks, 
rabbits), birds (usually ground-dwelling species), reptiles, insects, and occasionally, prey 
species that are too heavy to lift off the ground (Burton 1989). 

The breeding season starts with aerial courtship displays, commonly followed by mating 
on a perch and nest-building by both sexes. Nests are placed in tall trees, high rock 
ledges, or tall cacti and are often refinbished annually for use in consecutive years. 
Incubation of two to three eggs is carried out by both sexes and lasts for approximately 
30 days. The young are able to feed themselves at 4 to 5 weeks and Uedge in about 45 
days (Bull and Farrand 1977; Burton 1989). 

Exposure Profile 

Adult male and female red-tailed hawks are reported to weigh 960 g and 1,235 g, 
respectively (DeGraaf and Rudis 1983; U.S. EPA 1993). Home ranges vary from 148.26 
to 395.36 aCres (Kirkwood 1980). The lowest reported body weight of0.960 kg was 
used for this risk assessment. 

The diet of a red-tailed hawk consists of mammals, birds, reptiles, and insects which vary 
in importance with season and availability (U.S. EPA 1993). Food ingestionrates are 
reported to range from 136 to 400 g!day (Kirkwood i 980). The highest reported food 
ingestion rate of 400 g/day wa.S assumed for this risk assessment A water ingestion rate 
of approximately 0.059 g/g BW/day has been estimated forthis 5pecies (U.S. EPA 1993). 
To express this value in units of g/daY, the water ingestion rate was multiplied by the 
lowest reported body weight of 9o0 g to Yield a water ingestion rate of 56.64 gTday 
(56.04 rnUday). 

A soil ingestion rate for the red-tailed hawk could not be found in the literarure; 
therefore, the amount of soil predicted to be entrained in the digestive tract of a white­
footed mouse was used to calculate this value. A soil ingestion rate of less than 2 percent 
of the total diet has been reported (Beyer eta!. 1994) for the white-footed mouse. From 
this value, a conservative soil ingestion rare of I. 9 percent of the total diet was assumed 
for the white-footed mouse. To expre.Ss this vaiue in. units of g/day, the soil ingestion 
rate of I. 9 percent was multiplied by the food ingestion rate of the. white-footed mouse 
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(4.50 g/day) (U,S. EPA1.993) to yield a soil ingestion rate of 0.09 g/day. This value was 
assumed to represent the amount of S<)il entrained in the digestive tract of the white­
footed mouse that remains constant over time. To express 0.09 g in units of grams of soil 
per gram of mouse body weight, this valw: was ilivided by the loweSt reported body ' 
weight (13 g) of the white-footed mouse (Merritt 1987) to yield a value of 0.007 gig BW. 
This value was then multiplied by the• food ingestion rate of the red-tailed hawk ( 400 
g/day) tQ yieJ,d a soil ingestion rate of 2.8 g/day. 

2.11.6 Red Fox (Vulpes vulpes) as Representative of Carnivorous Mammals 

Justification 

The red fox was selected as representnive of a carnivorous mammal due to its dietary 
composition, relative abundant distii1mtion, and likelihood of occurrence at the A vte;_ 
Fibers Site .. Its diet allows for the evaluation of contamination in site soils. In addition, 
the con<;entration of contaminants found fn small mammal tissue will also provide an 
accurate dose to the red fox which allows for the evaluation of contaminants in the food 
source. 

Life Historv 

. Red fox inhabit open meadows, ditch banks, field and wood edges, fencerows, stream 
and lake borders, and farmlands (Hoffmeister 1989; Jones and Birney 1988; Merritt 
1987). With the exception of the brec'lling season, red fox have no permanent home but 
sleep on the ground (Schwartz and S<:hwartz 1981). ·A den, usually modified from an 
existing woodchuck or fox den, is dug durjng the breeding season and exceptionally cold 
winters (Barbour and Davis 1974). Thesescein-marked dens have multiple rooms, 
entrances, and trails leading to and from hunting areas (Schwartz and Schwartz 1981). In 
addition to their dens, both males and females will defend their scent -marked hunting 
territory from intruders (Jones and Birney 1988). 

The red fox is primarily ali oppominiStic carnivore, conswning food items such as 
rabbits, opossums, muskrats, skunks, rodents, birds, eggs, carrion, invertebrates, snakes, 
and frogs (Barbour and Davis 1974; Merritt 1987). Some vegetable matter such as fruits 
and nuts are also consumed when in season (Jones and Birney 1988). During times of 
abundant food supply,_ the red fox will bury surplus. food to retorn to for consumption at a 
later time (Schwartz and Schwartz 1981). 

Male and female foxes pair for life, n:maining together from midwinter to summer. 
Females bear one litter per year usually between March and April (Merritt 1987). 
Gestation· periods last from about 49 to 56 days, with most averaging 53 days (Schwartz 
and Schwartz 1981). The pups are weaned at about 60 days, leave the den in the autumn, 
and are sexually matore by their tim winter (Merritt 1987). Natural predators of the red 
fox are few but inchide large hawks and owls, and possibly coyotes (Merritt 1987; 
Schwartz and Schwartz 1981). Red fox may live from six to ten years in the wild 
(Schwarti and Schwartz 1981). 

Exposure Profile 

Adult red fox weigh froni. 2.7 to 7 kg (Barbour and Davisl974; Jones and Birney 1988). 
Home ranges vary from 245 to 1,235 acres (Merritt 1987). 
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The food ingestion rates of the red fox range from 0.069 gig BW/day for a nonbreeding 
adult, to 0.16 gig BW/day for a juvenile (U.S. EPA 1993). The wateringestion rate for 
an adult red fox is estimated to be approximately 0.086 gig BW/day (U.S. EPA 1993). · 
To express these values in units of glday, the highest reported food ingestion rate of 0.16 
gig BW/day and the water ingestion rate of(j.086 gig BW/day were multiplied by the 
lowest reported body weight of 2.7 kg (2,700 g) to yield a food ingestion rate of 432 
glday and a water ingestion rate of2:l2.2 glday (232.2 rnL!day). 

A soil ingestion rate of 2.8 percent of the total diet has been reponed (Beyer et al. 1994) 
for the red fox. To express this value in units of glday, the soil ingestion rate of 2.8 
percent was multiplied by the food ingestiOn rate of 432 glday to yield a soil ingestion 
rate of 12.1 glday. 

2.11.7 Chironomid (Chironomus tentans) and Amphipod (Hya/le/a azteca) as Representatives 
of Benthic Invertebrates · 

Chironomus tentans and Hya//ela azteca were selected as representative ofbeilthic 
invertebrates due to their direct contact with sediment for a significant portionoftheir 
life cycle, ubiquitous distribution in aquatic systems, importance as a food item for 
aquatic-invertebrate consumers, and ease of use in laboratory toxicity evaluations. 
These species are also likely to occur in the surface sediment at the A vtex Fibers Site. 

Life History (Chironomus ten tans) 

Chironomus ten tans are widely distributed midges that are commonly found itf eutrophic e 
lakes, ponds, streams, and rivers throughout North America. The larvae of this insect are 
an important food source for fish, waterfowl, and larger aquatic invertebrates .. They are 
generally found in upper sediment layers, and are rarely found at depths greater than I 0 
centimeters (em) (U.S. EPA 1994). · 

This species is aquatic during the larval and pupal stages. The life cycle is divided into 
the following four distinct stages: (I) egg, (2) larvae consisting of 4 instars, (lfpupae. 
and (4) adult After mating the female adult midge oviposits a single egg mass directly 
into the water. Each egg mass contains approximately 2,3QO eggs that will hatch in 2 to 4 
days depending on environmental conditions. The whole life cycle takes about 24 days 
(U.S. EPA 1994). 

After hatching, the larvae begin to build tubes in which they will feed. The larvae 
generally draw small food particles into their nibes for feeding, but may also feed outside 
their tubes. The four larval stages are followed by an intermediate pupal stage and 
finally by an ephemeral adult stage. Adults mate immediately after emergence. during 
flight (U.S. EPA 1994). 

Exposure Profile IChironomus tentans) 

Since direct contact with contaminated sediment in the toxicity evaluation is the primary 
rome of exposure for Chironomus tentans in this risk assessment, the results of the test 
will be used to indicate exposure. 

Life Historv {Hva//e/a azteca) 
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The amphipod, Hyolle/o azteco, is commonly found in freshwater lakes, streams, ponds, 
and rivets throughout North and South America~. In preferred habitats, they are known to 
reach densities in excess of lO,OoG p:i square rrieter. They mayalso be found in sloughs, 
marshes, and ditches, but generally.trr lower numbers (ll.S. EPA 1994). 

Hyolle/o azteco are epibenthic detritivores that feed on coarse particulate organic 
material. They typically burrow intO surface sediment, and avoid bright light. Because 
of their feeding and behavioral characteristics, they are ideal test organisms for 
toxicological evaluation of freshwater sediments. Avoidance of light by movement into 
the sediment keeps these organisms almost constantly in contact with sediment 
contaminants (U.S. EPA 1994). 

Reproduction in this crustacean is sexual. Males are larger than females and have larger 
fr.ont gnathopods that are presumably used for holding the female dnring amplexus and 
copulation. During amplexus, the male and female feed together for a period of up to 
one week. The parr separates temporarily while the female goes through a molting 
period. Immediately after the molt, the two rejoin and copulation begins. Dnring 
copulation, the male releases sperm near the female's marsupium. The female sweeps 
the sperm into her marsupium, and simultaneously releases eggs from her oviducts, into 
the marsupium, where fertilization takes place. The average brood size for female 

· Hyolle/o azteco is 18 eggs per brood, but iliiS nllinber can vary with environmental 
· conditions and physiological stress (U.S. EPA 1994). 

Developing embryos and hatched yollilg are kept inside the female's marsupium until she 
undergoes a second molt. Atthat time, the juy~le Hyallelo azteco are released into the 
surrounding environment. Under favorable conditions, each female produces 
approximately one brood during every ten day time period (U.S. EPA 1994). 

Hyollelo ozteco have a minimum of 9 instars, wfth 5 to 8 pre-reproductive stage~. The 
first five stages are juvenile stages; kLStars 6 and 7 form the adolescent stages; and stages 
8 and higher are considered adult (fully reproductive) stages (U.S. )3P~ 1994). 

Exposure Profile for Hyollelo azteco 

Since Cliret1comacCWith contaminat<ld sediment in the toxicity evaluation is the primary 
route of exposure for Hyolle/o azteca in this risk assessment, the results of the test will 
be used to indicate exposure. 

2.11.8 Cladoceran (Ceriodophnia dubio) as Representative of Aquatic lnverteb!"tes 

Justification 

CeriodophiziQ dubio wa5 selected as represenlitive of aquatic invertebrates due to its 
direct contact with water throughont the life. cycle, its ubiquitous distribution in aquatic 
systems, its importance as a food item for aquatic-invertebrate consumers, and its ease of 
use in laboratory toxicity evaluations. 

Life History 

Ceriodaphnia dubio are small crusta<:eans that have flattened leaf-like legs, a single, 
central compound eye, and 4 to 6 pairs of thoracic legs covered by a clear to yellow 
carapace. The carapace is used as a brood chamber. The large paired appendages used 
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for Swi!llllling are second antennae (Dodson and Fry 1991LTaxonomically, 
Cerlodaphnia resemble Daphnia except they are more round and iacl< prominent rostial 
projection typical of Daphnia. They exhibit some cyclomorphism, but do not develop 
dorsal helmets and long posterior spines typical in Daphnia (U.S. EPA 1986). Because 
of the jerky swimming pattern, they are commonly referred to as water fleas. 

Cladocera are widespread occurring in II\Osf freshwater habitats. and they can be 
abundant enough to form swarms. They are most abundant in standing water and 
becanse most cladocerans reproduce asexually, most individuals will be females. 
Cladoceran eggs develop in the brood chamber and the neonates resemble adults but are 
smaller (Dodson and Fry 1991). 

Ceriodaphnia are often used for toxicity teSting because they reproduce 3 to 4 broods a 
week under optimal conditions ahd therefore provide reproductive information (e.g., 
reduced brood size) of the matrix being tested (U.S. EPA 1986). 

Becimse Ceriodaphnia feed on algae and bacteria, they play an important functional role 
in the ecosystem. They also provide an important food source for other invertebrates and 
fishes (Dodson and Fry 19!H). Cladocerans are major primary and secondary consumers 
in lal<e ecosystems. 

Exnosure Profile 

Since direct contact with contaminated water in the toxicitY evaluation is the primary 
route of e>.-posure for C. dubia in this risk assessment, the -results of the test will be used 
to i.ridicate exposure. 

2.11. 9 Fathead Minnow (Pimephales promelas) as Representative of Omnivorous Ffsh 

Justification 

The fathead minnow was selected as representative of omnivorous fish due to its dietary 
composition, direct contact with water throughout the life cycle, ubiquitous distribution 
in aquatic systems, importance ai; a food item for fish-eating consumers, and ease of use 
in laboratory toxicity evaluations. _ 

Life Historv 

The fathead minnow. P. promelas, is widely distributed in North America and is found in 
a variety of habitats such as small streams, ponds, and smalllal<es. It is uncommon or 
absent in strearos of moderate and high gradients. It is tolerant of high temperature, high 
turbidity, and low oxygen concentrations (U.S. EPA 1985). 

The fathead minnow is primarily omnivorous. Young typicaily feed on detritUs, algae, 
and zooplankton. Adults feed on aquatic insects. worms, smalJ crustaceans, and other 
animals. This species is considered an imPortant food sourCe for other fish and birds 
(U.S. EPA 1985). . 

Adult fathead minnows spawn iri the spring and continue to spawn throughout most of 
the summer. The minimum spawning temperature appears to be approximately 16'C. 
The ovaries of the females contain eggs in all stages of development, and they spawn 
repeatedly as the eggs mature. The average number of eggs per spawn per female is 100 
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to !50. Larger females may hiy 490 to 500. eggs per spa"n. Hatching times depend on 
temperature and average about six llays. In wann. water with an ample food supply, 
spawning may occur· as earlY. as the first year .. In cooler water with a moderate food 
supply, spawning usually occurs during the .second year. Survival to the third year is 
relatively uncommon (U.S. EPA 1985). 

Exposure Profile . 

Since difect contact with contaminated water in the toxicity evaluation is the primary 
route of exposure for fathead ntinnows in this risk assessment, the results of the test will 
be used to indicate exposure. 

· 2.11. I 0 Redbreast Sunfish (Lepomis aurilus) as Representative of Omnivorous Fish 

Justification 

Previous sampling conducted in this portion of the South Fork of the Shenandoah River 
indicate that redbreast sunfish are verycommon .. In addition, because of the size and life 
history of this. species, it makes them .m ex.ceiient food source for other fish (e.g., 
smallmouth bass) and other animals. Therefore, rei!breast sunfish were coiiected from 
five locations within the river and analyzed for metals and PCBs. The tissue 
concentration in these species wiii be used in the food ingestion models for smallmouth 
bass, belted kingfisher, and ntink. 

Life History 

The redbreast sunfish (also referred to as the yeiiowbelly sunfish and bream) is a large 
sunfish, widely distributed in the Atlantic Coast draiilages from New Brunswick to 
Florida.· It has been introduced into Texas. aild Oklahoma. Although widespread, it does 
not become as locally abundant as other sunfish species (Cooper 1983). 

The habitat of the redbreast sunfish are streams and the shallow waters of lakes and 
ponds. It is tolerant of turbid and brru:kish water; sunfish populations reproduce 
successfuily in the tidal water of the Chickahontiny River in Virginia. Normally solitary 
during warm weather, this species aggregates into tight inactive schools when the water 
temperature drops below 40 degrees Fahrenheit (Cooper 1983). 

The redbreast sunfish feeds ~n insects, small molluscs, small fish, and worms (Cooper 
1983; Miiier and Robison 1973). They spawn in spring and early summer. The male 
constrUcts and guards a solitary nest. In areas where suitable substrate is scarce, nests 
may be packed together tightly as in tile bluegiii (Cooper !'983). 

An adult. redbreast sunfish typically ranges in length from 4 to 8 inches, although 
individuals as wge as I 1 inches have been reponed (NAS 1983; Sternberg 1987). The 
average body weights. !hat correspond to the typical size range of 4 fo 8 inches are as 
foUows: 4inches = 0.05 pounds, 5 inches= 0.10 pounds,6 inches= 0.17 pounds, 7 
inches = 0.27 pounds, and 8 inches = Q40 pounds (Sternberg I 987). The lowest reponed 
adult body weight of0.05 pounds (22.7 g) wiii be used for this risk assessment. A home 
range was not available for this species. 
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A dietary ingestion rate for the redbreast S1lllfish was not found in the literature. • 
therefore, the highest reported dietary ingestion rate that was available for another fish 
species, the rainbow trout will be used. The highest reported dietary ingestion rate for 
the rainbow trout (6.52 percent of the body weight per day [NRC 1993]) was multiplied 
by the lowest reported body weight of an adult redbreast sunfish (22.7 g) to yield a food . 
ingestion rate of 1.48 g/day. 

A sediment ingestion rate for the redbreast sunfish was not found in the literature. 
therefore, the sediment ingestion raie of a Similar fish species, the bluegill (Lepomis 
machrochirus) was used: A study evaluating the stomach contents of 153 bluegills 
reported an average content of detritus and sediment to be 9.6 percent of the total diet 
(Kolehmainen 1974). For this risk assesstuent. a conservative assumption will be made 
that the 9. 6 percent is comprised entirely of sediment. Multiplying the sediment 
ingestion rate of 9.6 percent by ilie.redbreast Sririfish food ingestion rate of 1.48 g!day, 
yields a sediment ingestion rate of 0.14 g((!ay. · ·· 

2..11.11 Carp (Cyprinus carpio) as Representative Omnivorous Fish 

Justification 

Previous anecdotal information Indicated tliafcarp weiefoimd in Sulfate Basin No.5 and 
in the Shenandoah River. Because of the life history of this species (they are in direct 
contact with the sediment), it makes them an excellent sp\)cies to evaluate the impacts of 
contantinants. Therefore, carp were collected from Sulfate Basin No. 5. Ill addition, an 
attempt was made to collect carp from the river. However, no carp were captured in the 
river. In addition, an attempt was made to collect carp from Fly Ash Basin No. 6. 
However, no carp were collected from this basin. The tissue concentration in carp will 
be used in the food ingestion model for belted kingfisher. 

Life History 

The common carp is a heavy-bodied ntinnow distinguished from sintilar species in the 
family Cyprinidae by the presence of barbels and serrated fin spines (Pflieger T975; 
Sntith 1985). The carp may be fully scaled, partially scaled, or nearly naked, for whicll 
local names such as ntirror carp or leather carp are applied. In some areas, the common 
carp hybridizes with the goldfish (Sigler and Sigler 1987). The carp is a native of Asia 
that was introduced into Europe and North America (Pflieger 1975). This species is 
adapted to a wide range of habitats but is most often found where there is dense a'luatic 
vegetation. However, in their feeding activities, they often destroy this vegetation by 
physically uprooting the plants and, by stirring up the bottom, they often make the water 
so twbid that light cannot reach the growing plants (Sntitli 1979; Sntith 1985). 

Carp are opportunistic omnivores, feeding mosi actively in the late evening or early 
morning (Pflieger 1975; Sigler and Sigler 1987). Their food is probably located more by 
taste than by sight. They feed mostly from the bottom, but have been observed sucking . 
in objects floating on the surface (Pflieger 1975). 

The common carp spawns in the spring in shallow water and weedy areas. Spawning 
rmy extend throughout the summer but may be interrupted during periods of cooler water 
temperatures (Sntith 1985). This species does not bnild a nest nor does it care for its 
young. Five hundred to several thousand slightly adhesive eggs are broadcast in the 
water and stick on submerged debris and vegetation, or settle to the substrate (Sigler and 
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Sigler 1987). The eggs hatchin approximately 12 days (SII)ith 1979). Sexual maturity is 
attained ffomZ to 4 years of age (Smith 1985). 

Carp are extremely wary, long-lived, and fast-growing. The agility and rapid growth of 
·young carp, and their tendency to .hide in aquatic vegetation reduce the amount of 
·predation on them. The strong Spines on young and adult carp also render them 
unsuitable for many predators. Nevertheless, carp ar~ preyed vpon by variouS species of 
ftsh, birds, and mammals. White pelicans in the Great Basin feed extensively on young 
oryearling carp (Sigler and Sigler 1987). · 

Exposure Profile 

, Adult common carp are highly varied in size but typically range from 12 to 25 inches 
longand I to 8 pounds (Pflieger 1975). Carp are not highly migratory but occasionally 
individuals will move for long distances (Pflieger ! 975). 

A food ingesfiimra1e for the CarP was not available in the literature, therefore, an 
avrulable food ingeStion rate for a fuh species with a similar feeding strategy (i.e .. b\lttom 
feeder) was used. The channel catfish was reported to ingest I. I to 3. 0 percent of its 
body weight per day (NRC 1993). Multiplying the highest reported food ingestion rate 
for the channel catftsh (3.0 percent of the body weight per day) by the lowest reported 
body weight of an adult carp (I pounds or 2.2 kg), yields a food ingestion rate of O.o7 
kg/day for the carp. · 

Detritus and sand were reported to cam prise 4 to 6 percent of the common carp's 
stomach contents (Walberg et a!. 1971). A conservative assumption was made that the 4 
to 6 percent of detritu~and.Sllnd w'!S comprised entirely of sand (or sediment). 

·Multiplying the highest reported sediment ingestion rate (6 percent of the diet) by the 
food ingestion rate (0.07 kg/day) yields a sediment ingestion rate of0.004 kgldayfor the 
carp. 

Sirii:e direct contact with contaminated water and sediment in the river and basins is the 
primary route of exposure for carp, the results of the tissue analysis will be used to 
indicate exposure. 

2.11.12 Fingernail clams (Sphaeridae) as Representative Benthic Invertebrates 

Justification 

The QA Wf> specified the collection Of an Invertebrate species to fill a data gap of the 
concentration of contaminantS in forage SJ)ecies. The species selected for collection was 
the crayfish. However, onee a site reconnaissance was conducted, it was determined that 
crayfish were not ·abundrult at this site,, were difficult to capture. and were not available at 
every location. Upon close inspection, it was determined that ftngemail clam were 
abundant at every sample location and easy to collect. Therefore, this species was 
substituted for collection. In addition, this species lives in close association with the 
sediment and therefore are likely to uptake contaminants which arebioavailable. The 
results of the tissue analysis of contaminants in this species will be used in the ingestion-
based food models. · 
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Life Historv 

Clams are major deposit and filter feeders often representillg the largest invertebrate 
mass within a body of fresh water (Thorp and Covich I 99 I). The fingernail clams are 
members of one of the truly cosmopolitan families (Sphaeriidae: superfamily Sphaericea; 
order Heterodonta) of freshwater mollusks. They are commonly found in almoSt any 
body of freshwater in North America. The nomenclature "fingernail clam" has been used 
indiscrirninantly for species represented by the genera Sphaerium and Pisidium (Burch 
I 972). 

The vast majority of clams are primarily suspension filter feeders. filtering unicellular 
algae, bacteria, fungi, and suspended detrital particles. Many species supplement filter 
feeding by consuming organic detritus or interstitial bacteria from the sedimem. and by 
pedal feeding. Pedal feeding may help to explain the extensive horizontal Iocolllotion 
displayed by many species. In some cases, sediment d~triS may represent the major 
food source for these clams. Sediment detrital sources accounted for 65 to 75 percent of 
the total organic carbon in a streamS. striatinum population; filter feeding accounted for 
ouly 23 to 3.5 percent. Feeding rates of this population was estimated to be 3.67 grams of 
organic carbon per square meter per year (g C/m2/yr) as seston (Thorp_and Covich I 991). 

The life span of Sphaeriidae may range from less than I year to greater than 5 years, with 
most species usually maturing iri less than I year. Individuals are hermaphroditic and 
ovoviviparous (eggs hatch within the body of the individual and theyoung ~released as_ 
free-living offspring). Sphaeriidae have an average fecundity of 3 to 7 
young/adult/breeding seas-on (Pisidium) and 3 to 24 youngladnltlbreeding seas_on 
(Sphaerium). The extremely large size of their offspring greatly reduces the fecundity of 
these clams. The number of reproductive efforts per year range from I to 3. Relative 
juvenile survivorship is reported to be high, and relative adult survivorship is reported to a 
be intermediate (Thoip and Covich I 99 I). W 
Predation by fish, shorebirds, ducks, macroinvertebrates, and insects is the most 
important regnlator of clam popnlations. Populations are also subject to heavy 
infestation by a number of parasites, some of which may cause sterility and death. 
Disease in clam populations has been little studied (Thorp and Covich I 991). 

Exoosure Profile 

Direct contact with contaminated water and sediment in the river is the primary route of 
eXposure for fingernail clams. The results of the tissue analysis will be compared to 
toxicity values found in the literature to determine the risk to clams. 

2.!1.13 Mink (Mustela vison) as Representative of Carnivorous Mammals 

Justification 

The mink was selected as representative of a carnivorous ni:ll:nmal due to its ·dietary 
composition, relative abundant distribution, and likelihood of occurrence at the Avtex 
Fibers Site. Its diet allows for the evaluation of contamination in site soils. In addition, 
the concentration of contaminants found in clams and fish tissue will also provide an 
accurate dose to the mink which allows for the evaluation of contaminants in lhe food 
source. 
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. Life History ... 

Mink are distributed ·aver much of boreal North America, southward throughout the 
eastern United Slate5 and in the weSt t0 California, New Mexico, and Texas (Jones and 
Birney 1988). They can be found in '~rtually any l;labitat containing pennanent water 
thns, they are not commonly found in upland areas (Jones and Birney I 988). Although 
primarily noctuinal, their activity often extends into midday (Hoffmeister 1989). 

Dens are always near water, and. they are usually an old muskrat burrow or constructed 
by the mink itself(Jones and Birney 1988). Males tend to live in their own burrows 
which are less elaborate than ones occ:upied by females (Barbour and Davis 1974). 
Home ranges tend to be linear since rtlink often follow a shoreline (Jones and Birney 
1988). Mink are solitary and mark their territories by spraying (Merritt 1987). 

Seasonal foad availability governs the dietary c0mposition (Barbour and Davis 197 4). 
Their diets may consist of crayfish, frogs, fiSh, snakes, rodents, rabbits, and plants among 
other items (Jones and Birney 1988; Schwartz and Schwartz 198!). Crayfish are a major 
portion ofthe summer diet in many regioll.S of North America (Barbour and Davis 1981: 
Jones and Birney 1988; Merritt 1987) 

Breeding occurs from January to early April with highly variable gestation periods 
ranging from 40 to 75 l:lays (Merritt 1987; Schwanz and Schwartz 1981), A highly 
variable single litter of 1 to 17 young may be produced (Schwartz and Schwartz 198 I), 
Average litter sizes vary among regions (Barbour and Davis 1974; Hoffmeister 1989; 
Jones and Birney 1988; Merritt 1987; Schwartz and Schwartz 1981). Young are weaned 
at about five to six weeks of age and are sexually mamre by ten months (Merritt 1987; 
Schwartz and Schwartz 1981 ). Occasionally great horned owls, foxes, coyotes. bobcats. 
and dogs will prey on mink (Merritt 1987; Schwanz and Schwartz 1981). Although 
some individnals have lived up to six years, mink seldom exceed two years of age in the 
wild (Schwartz and Schwartz 1981). 

· Effects Profile 

Adult mink weigh from 520 to 1,730 g (Merritt 1987; U.S. EPA 1993). Home ranges 
vary from 19 to 1,900acres (U.S. EPA 1993). 

A year-round food ingestion rate of 0.22 gig 8\V/day ~ been estimated for both ~ale 
and female mink (U.S. EPA 1993). To express this value in units of gl<lay, the food 
ingestion rate was multiplied by the lowest reported body weight (520 g) to yield a food 
ingestion rate ofl 14 giday. An estimated wateringestion rate ofO.ll gig BW/day was 
reported for fann-raised fei:nales-(U.S. EPA 1993). To express this value in units of 
gl<lay, this water ingestion rate was multiplied by the lowest reported body weight of 520 
g to yi:Old a water ingestion rate of 57.2 glday (57.2 mL/day). 

-An incidental sediment ingestion rate was not available from the literanrre; therefore, a 
predicted incidental ingestion rate for sediment that may be e1ttrained in the digestive 
system of the prey item (fish) was used for this ri~ assesstnent. Consumption of this 
prey item was assumed to be the primary mechanistn by which mink may incidentally 
ingest sediment. The deriyation of the predicted level of incidental sediment ingestion 
via consumption of fish is described next. 
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Life history information for the bluegill (Lepomis machrochirus) was used to predict the 
amount of sediment that may be ingested by ntink via consumption of fish. Adult e 
bluegills range in size from 100 to230 mm (Pflieger 1975; Sntith 1985). ln keeping with -
the conservative approach of this risk assessment, the amount of sediment entrained in 
the lowest body size of I 00 mm in length was predicted. The weight of a I 00 mm 
bluegill was calculated to be 18.11 g based on the following algorithm relating length to _ 
weight (Hillman 1982): 

log Weight (g) = -5.374 + 3.316log Length (mm) 

A daily food ingestion rate of 1.75 percent BW/day has been reported for the bluegill 
(Kolehmainen 19~4). This provides a predicted intake rate of0.32 g of food per day for 
a 18.11 g fish. A study evaluating the stomach contents of 1_53 bluegills reported an 
average content of detrirus and sediment to be 9.6 percent of the total diet (Ko!ehmainen 
1974). If a conservative assumption is made that 9.6 percent of the food ingested is 
entirely sediment. it can be predicted that a fish of this size may contain 0.03 g of 
sediment in its ·digestive system. 

For the purpose of this model. it was assumed that the level of sediment contained in the 
digestive system of a fish remains cOnstant over time. This value (0.03 g) was divided by 
the predicted fish body weight (18.11 g) to express sediment entrained in fish digestive 
systems in units of grams of sediment per gram of fish body weight. This proVided a 
value of0.0017 g sediment/g body weight. When this value is multiplied by the food 
ingestion rate of the ntink (114 g/day), the predicted sediment ingestion rate for the ntink 
through consumption of fish is 0,2 g/day. 

2.11.14 Smallmouth Bass (Micropterus dolomieu) as Representative ofPiscivorous Fish 

Justification 

Previous sampling conducted in the SouthFork of the Shenandoah indicated a large 
population of smallmouth bass. In addition, this species feeds on other fish. The tissue 
concentrations found in the redbreast sunfish will be used in an ingestion based model to 
determine the impact to this species. --

Life Historv 

The smallmouth bass is a large, slender, elongate bass with a moderately large mouth 
(Robison and Buchanan 1984). This specfes is often the ecological replacement for the 
spotted bass and the largemouth bass in clear, cool. pennanent streams, pools, and lakes 
(Moyle 1976; Pflieger 1975). It exhibits little tolerance for siltation and turbidity and is 
generally found over silt-free rock or gravel bottoms outside of the main current (Pflieger 
1975), 

Smallmouth bass fry feed largely on crustaceans and aquatic insect larvae until they are 
about I inch long, whereupon they prey heavily on small fish (Moyle 1976; Pflieger 
1975). Fish continue to be an important part of their diet, sUpplemented with 
crustaceans, amphibians, and insects (Moyle 1976). Smallmouth bass of all sizes are 
frequently cannibalistic (Moyle 1976). 

SeX'ual maturity is usually attained during their third or fourth year. Nesting activity 
begins in the spring with the movement into the shallow water of lakes or quiet areas of a 
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stream (Moyle 1976). The males excavate circular nests in the substrate. and the female 
deposits from 2,000 to 10,000 eggs into the nest (Robison and Buchanan 1984). Feinales 
may spawn in more than one nest and males may spawn with more than one female 
(Moyle 1976). The male guards the nest until hatching (2 to I 0 days) (Moyle 1976). 
After hatching, the frydrop down into the gravel where they remain for abotrt 6 days. By 
the ninth or tenth day after spawning, the fry, which have taken on a black coloration. 
work their way out of the substrate. This spCcles may live for 10 to 12 years (Pflieger 
1975}. 

Exoostire Profile 

Adultsmallmouth bass typically weigh between I to 4.2 pounds and reach a length of 10 
·to 20 inches (Pflieger 1975; Robison and Buchanan 1984). This species usually restrictS 
its.activiti:.S (o~a sirlgle stream pool, but occasionally its home range includes several 
pools as much as 0.5 miles apan (Pflieger 1975). 

A dietary ingestion rate_forthe sma]lmouliJ.. bas.S was not found in the literarure; 
therefore, the highest reported dietary ingestion rate for the rainbow trout (6.52 percent 

·. oflhe body weight per day) will be used (NRC 1993). Multiplying this food ingestion 
rate by the lowest reported body weight of an adult srnallmouth bass (1 pound or 2. 2 kg) 
yields a foodingestion rate of0.143 1\!Vday. · 

A sediment ingestion rate· for this Sp!:cies was· riot found in the literatore; therefore, the 
sediment "ingestion rate of a bluegill (Lepomis machrochirus) was used (bluegill and 
smallmouth. These species are similar in that they both feed on small fish, crustaceans, 
and insects, and therefore, the relative percentage of sediment ingestion would also be 

· similar. A study evaluating the stomach contents of 153 bluegills reponed an average 
content of detritos and sediment to b<l 9.6 percent of the total diet (Kolelunainen 1974). 
For this risk assessment, a conservati.ve assumption will be made that the 9.6 percent of 

. the food ingeSted is entirely sediment. Multiplying the sediment ingestion rate of 9.6 
percent by the smallmou!h bass food ingestion rate of 0.143 glday, yields a sediment 
ingestion rate of0.014 kg/day. 

ASSUMPTIONS __ 

This risk assessment evaluates exposure to contaminants through food and incidental sediment/soil 
ingestion: direct exposure via toxicitY testing, and comparison of media concentrations with published 
effect levels. The following conservative assumptions were made to conduct this risk assessment: 

• An arithmetic mean and a maximum concentration of the contaminant levels measured in each of 
the separate matrices sediment, soil, or water) collected on site were used in risk calculations. 

• This risk assessment foCIISed on the following three scenarios: Exposure to contaminants in the 
sediment, water, and biota from the South Fork of the Shenandoah River; exposure to the 
sediment, water, and biota from on-site basins; and eXposure to soil and biota collected from on­
site areas. 

• An area use factor (AUF) of 1 was assumed fbr all species using the site for feeding. 

• Contami"nant.nver<fasSil.liled to be I 00 percer~ bioavailable io the food ingestion models. 

• Dietary com.pos!lliiniruonnation was obtained from the literarure for the receptor species. 
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However, simplifications of complex diets were performed for the receptors. 

• A literature search was conducted to detemrine the chronic toxicity of the contaminaritS of concern A 
when ingested by the indicator species. If no toxiCity values could be located for the receptor W 
species, valrics reported for a closely related species (e.g., the same genus or those with a similar 
feeding strategy) were used. All studies were critfcilly reviewed to detcnnine whether study 
design and methods were appropriate. When values for chronic toxicity were not available, LD,. 
(median lethal dose) values were used. For purposes of this risk assessment, a factor of 100 was 
used to conven the reponed LD., to a No Observed Apparent Effect Level (NOAEL). A factor of 
10 was used to .conven a reponed Lowest Observed Adverse Effect Level (LOAEL) to a NOAEL. 
and a factor of 10 was used to conven a reponed LD,. to a LOAEL. If several toxicity values 
were reponed for a receptor species, the most conservative value was used in the risk calculations · 
regardless of toxic mechanism Toxicitjvalues obtained from long-term feeding studies were 
used in preference to those obtained from single dose oral studies. No other safety fact!lrs were 
incorporated into this risk assessment. 

• In some cases, contaminant doses were reponed as pan per million contaminant in diet. These 
were convened to daily intake (in milligrams per kilogram body weight per day; mglkg-day) by 
using the formula: 

Intake (mgtkglday)=Contaminant Dose (inglkg diet) x Ingestion Rate (kg/day) x 1/Bodyweight 
(kg) 

This converSion allows dietary toxicity levels cited: for one species to be convened to a daily dose 
for a different species based on body weight. This daily dose may then be used to evaluate the risk 
to other species if no specific toxicity data are available for a target receptor. 

EFFECfS PROFILE 

Many contaminants detected at the A vtex Fibers Site do not have benchmarks. This excluded them from 
further consideration in this risk assessment, but does not exclude them as poternial contaminants of 
concern. Based on the results of the preliminary risk assessment, the following compounds were 
considered COCs ana. their toxic effects are presented next: PAHs, CS,, PCBs, As, Cd, Cr, Cu, Pb, Hg. 
Ni. and Zn. Based on the chemistry results, these compounds will be funher evaluated nsing food chain 
accumulation models (except for PAHs and CS,), the results of toxicity testing of specific matriees, and by 
comparison to toxicity studies presented in the literarure. Contaminants exceeding their respective effect 
levels are assumed to be affecting receptor species and negatively impacting species, populations, and 
communities in the aquatic and terrestrial ecosystems at the Avtex Fibers site. Below is a summary of the __ 
literature in which NOAELs and LOAELs were identified for the 8 metals and PCBs. 

~.1 Arsenic 

The literature was reviewed to locate a NOAEL based on the dietary ingestion of As to a fish 
species. A NOAEL based on the dietary ingestion of As was not located. Therefore, a hazard 
quotient based on a food chain accumulation model for sntallmouth bass was not calculated. 

Several studies were located which deterntined the effects of As to III3111lllals: A study conducted 
on cats indicated that a chronic oral toxicity dose was 1.5 mglkg BW/day (Pershagen and Vahter 
1979). The National Resources Council of Cal!ada ( 1978) states tl1at mammals in general have 
oral LD,.s that range from 10 to 50 mglkg oflead arsenate. A study conducted on ntice indicated 
an oral dose LD,. of 39.4 mglkg BW/day and an oral dose LD, of Hl.4 mg/kg BW/day after 96 
hours (NAS 1977). For the purposes of this risk assessment, the chronic value for the cat was 
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used to calculate HQs for man\mals (1.5 mglkgBW/day). This value was convened to a NOAEL 
of0.15 mglkg BW/dayby diyidingbya factor of 10. These values were used in the food chain 
exposure models for mink, red fox, and raceo<Jn. 

Eisler (1988a) reviewed several studies in wruich the toxicity of inorganic arsenicals to birds were 
measured. These studies indicate that sensitive species include the California quail (single oral · 
dose LD, of 47.6 mglkg BW/day) (Hudson et al. 1984) and chicken (single oral dose LD,. of33 
mglkg BW/day) (N"ASJ977) •. F(ithe purpos1:s of this risk assessment. a LOAEL was calculated 
by dividing an acute dos_e of33 mglkg BW/dayby 10 to achieve a value of3.3 mglkg BW/day. 
This LOAEL was then converted to a NOAEL of0.33 mglkg BW/day by dividing by a factor of 
I 0. These values were used in food chain exposure models for American woodcock. belted 
kingfisher, and red~tailed hawk, 

4.2 .Cadmium 

Although several studies were found that detennined the effects of Cd exposure to fish. none of 
these studies were based on an ingested value. Therefore, a hazard quotient based on a food chain 
accumulation model for smallmouth bass was not calculated. 

One study was located which detomnmed the effeCts of cadmium to man\mals. This studv 
indicated a NOAEL oL0.15 mg/kg/day (Loser and l.Oik!i 1977). This value was convert~ to a 
LOAEL of7.5 mglkg BW/day by multiplying by a facior of 10. These values were used in food 
chain exposure models for red fox, raccoon, and mink. · 

Several studies were located which described the toxicity of cadmium to irvian receptors. A study 
conducted on mallard ducks indicated a decrease in packed cell volume and hemoglobin. and mild 
to severe kidney lesions based on 20 mglkg Oi. This converts to a daily dose of3.31 mglkg/day 
(Cain ef al. 1983). White et al. (1984) found that a dose of 4 mglkg/day causes testicular damage 
in mallards and Leach et a!. ( 1979) found thar. 8.4 mg/kg/day caused a significant decrease in egg 
production in chickens. For the purposes of !Iris risk assessment. a LOAEL of 3.31 mglkg/day 
was used to evaluate risk to avian species. This value was converted to a NOAEL of0.33 mglkg 
BW/day by dividi_ng by afactor of 10. Thes\l values were used in food chain exposure models for 
American woodcock, belted kingfisher, and r<:d-tailed hawk. 

4.3 Chromium 

Ouly one study_ measuring the toxicological elfects of dietary Cr to a piscivorous fish was found. 
The test species used in this study, Oncorhynchus mykiss (rainbow trout) will be used as a 
surrogate for piscivorous fish in the evaluation of dietary Cr exposure in this risk assessment 

Juvenile rainbow trout (mean weight = 5.5. g) were fed to satiation five times daily with a diet 
containing Cr'' as CrCI3•6H,O at concentrl!tions of 1, 3, or- 6 inglkg for a period of eight weeks in 
aflow-tJu:ough system (Tacon and Beveridge)982), Background Cr concentration in the flow­
tlu:otigh aerated water was 1.87 ~giL. Fish fed the diet containing 6 mglkg of Cr'3 (0.12 mglkg 
BW/day) exhibited a significanf(J:><0:05J27% reduction in body weight gain from the I mg Crlkg 
treatment. The reduced growth rate resulting from a dietary Cr level of 0.12 mglkg/day was 
considered an adverse effect in this risk asses~ment due to the lack of additional literature. A 
dietary level of6 mglkg (0.12 mglkg BW/day)gf_C_rjn prey items was iised as a LOAEL for the 

· smallmouth bass. This value was convened to a NOAEL of0.012 mglkg BW/day by dividing by 
a facto{i:Jf!O. 

Several studies measuring the (o,dco!ogical e1fect5 ofdfet.iry chromium to mammals were found. 
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Steven et a! (1976) found the LD, for mice of 260 mglkg BW for trivalent chromium and 5 
mglk.gBW for hexavalent chromium. Rabbits fed both tri- and hexavalent chromium at a rate of 
1.7 mglkg BW/day had altered blood chemistry and severe morphological changes in the liver 
(Tandon eta!. 1978). A dietary level of 1.7 mglkg BW/day chromium will be used as a LOAEL 
and a dietary level of0.17 mglk.g BW/day will be used as a NOAEL for red fox, raccoon, and 
mink. 

Heinz and Haseltine (1981) exposed 2- to 3-year old breeding pairs of black ducks (Anas 
rubripes) to a diet containing 0, 20, or 200 mg/kg. wet weight, (0, 2.77. or 27.77 mglk.g BW/day) 
ofCr:' as chromium potassium sulfate [CrK (SO..),•l2H,O] for a period of approximately five 
months, until the onset of egg-laying by the females. Hatched ducklings were then fed a mash diet 
containing the same Cr concentrations that the parents were fed. Seven-day old chicks were tested 
for avoidance behavior in response to a fright stimulus. None of the Cr concentrations resulted in 
alteration of avoidance behavior. A dietary level of200 mglkg (27.8 mglk.g BW/day)9fCr in -- · 
prey was used as a NOAEL for the avian species. This values was converted to a LOAEL of 
277.8 mglkg BW/day'by multiplying by a factor of 10. These valgeswen: used in the food chain. 
exposure models for American woodcock, belted kingfisher, and red-tailed hawk. 

4.4 Copper 

Although several studies were available which determined the effects of Cu exposure in the water, 
none were available which determined the effects due to the ingestion of Cu. Therefore, a hazard 
quotient based on a food chain accumulation model 'for smallmouth bass was not calculated. · 

. One study was located which determined the effects of ingestion of Cu to mantmals. An oral dose 
of 100 mglkg/day to a dog caused death (OHMD 1987). for the purposes of this risk assessment. 
this concentration was converted to a LOAEL of 10 mglk.g!day by dividing by a factor of 10. This e 
values was converted to a NOAEL of I mglk.g!day by dividing by a factor of 10. These values 
were used in the food chain exposure models for red fox, raccon, and mink. 

Several studies were located which determined the effects of Cu on chickens. A dose of 350 
mglk.g (61.3 mglk.g!day) caused a significant decrease in growth and food consumption (Smith 
1969). Another study found that a dose of 325 mg!kg (23.5 mg!kg!day) caused respiratory 
problems (Hatch 1978). Assunting that respiratory problems are an acute effect, a concentration· 
of23. 5 mg!kg BW/day was converted to a LOAEL of2.35 mg!kg!day by dividing by a factor of 
10. _This value was further converted to a NOAEL of0.235 mg!kg!day by dividing by a factor of 
10. These values were used in the food chain exposure models for American woodcock, belted 
kingfisher. and red-tailed hawk. 

4.5 Lead 

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Pb to a fish 
species. A NOAEL based on the dietary ingestion of Pb was not located. Therefore, a hazard 
quotient based on a food chain accumulation model for smallmouth bass was not calculated. 

Several studies v;ere located which determined the effects ofPb.ingestion to mantmals. A study 
conducted on mice indicated that 1.5 mg!kg!day of Pb caused a reduction in ·success of implanted 
ova (Clark 1979). Another study found that 2.2 mg!kg!day caused a reduction in the frequency of 
pregnancy when the dose was administered 3 to 5 days following mating (Clark 1979). A diestary 
dose or'1.5 mg!kg BW/day was used as a LOAEL. ,This value was converted to a NOAEL of0.15 
mg!kg BW/day by dividing by a factor of 10. These values were used in the food chain exposure 
models for red fox, raccoon, and mink. 
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The gastric motility of adult male and female red-tailed hawks fed 0.82 and 1.64 mg Pblkg 
BW/clay in a sfu.gle oral dose was evaluated through the use of surgically implanted transducers 
for a peiiOO. of three weeks following the dose. Neither concentration had any effect on gastric 
contractions or egestion of undigested Illl;lterial pellets (Lawler et al. 1991). Another study 
conducted on red-tailed hawk found that 3 mglkg/day ofPb caused the clinical symptoms ofPb 
poisoning (Reiserlmi'I Temple I 981). A siniilar study found that 3 mglkg/day fed to starlings 
caused a reduction in muscle condition and altered their feeding activity (Osborne et al. I 9,83). A 
dietary dose of3 mglkg!day was used asa LOA.EL. Thisvalue was convened to a NOA.EL of0.3 
mglkg BW/day by divjdiug by a f"actor of 10, Thesevalugswer.: used in food cl)ain exp(>SUie 
models for American woodcock, belted kingfu;her, and red-tailed hawk. · · 

4.6 Mercury 

No studies measuring the effects of dietary H~ to the smallmouth bass were found; therefore, 
studies u~ng the rain.bow trout were review~. The rainbow trout was used as a surrogate for 
pisciv6rous ·fiSh in this risk assessment. 

Fillgerling raiiiti<lw trout (1.7 g) fed 1.60 mg Hg/33.3 g food (0.94 mg Hglkg BW/day) asmethyl 
mercuric chloride (CH,HgCI) f9r approximately 40 weeks exhibited a 40 percent reduction in 
growth, loss of appetite, inability to locate food,. darkened color, and an increase in the frequency . 
of swimming collision with the wall of the te~t vessel (Matida et al. I 988). A dietary level of 
0.94 mglkg BW/day was used as LOAEL. This value was convened to a NOAEL of 0.094 · 
mglkg BW/day bydividing by a f.ictor of I 0. These values were used in food Chain exporure 
models f~r the smallmouth bass. 

Several studies were found that evaluated the effects of Hg on mammals. A study conducted on 
rats indicated that 0.5 mglkg/day caused redw:ed fertility (Khera 1979). A study conducted on 
dogs indicated that 0.. I mglkg/day caused a high incidence of still births (Khera I 979). A dietary 
level ofO.Imglkg BW/claywas used as a LOAEL. This value was convened to a NOAEL ofO.Ol 
inglkg BW/day by dividillg by a factor of 10. These values were used in food chain exposure 
models for red fox and racCOon. . . . 

Several studies.were conducted which determined the effects of Hg to mink. A dose of I .5 
mglkg/day causefl no ~dverse effects on survh·al or reproduction in mink (Aulerlichet al. I 974). 
In a study conducted by Wobeser et al. (I 976), anorexia, weight loss, ataxia, and convulsions 
were noted at a dose ofQ.27 mglkg BW/clay. A dietary dose of0.27 mglkg BW/day was used as a 
LOAEL. This value was converted io a NOAEL of0.027 mglkg BW/day by dividing by a factor 
of 10. These values were used in food chain exposure models for mink. 

EffeCts of dietary methylmercury on zebra flu(:hes (se<;d e.aters) were evaluated by Scheuhammer 
(1988). Four groups of birds were fed diets ccmtaining 0, LO. 2.5 or 5.0 mglkg methylmercury. A 
dietary level of 5 mglkg caused significant fieurological impairment and death in zebra finches. 
No symptoms were noted in the group fed levels of 2.5 mglkg. 

Kidney lesions were found in juvenile starlings (Stumus vulgaris; omnivores) that consumed a 
commercial diet contaminated with 1.1 mglkg Hg (0.12 mglkg BW/clay) (Nitholson and Osborn 
1984). A dietarv dose ofO.Ii mglkg BW/day was used as a LOAEL. This value was convened 
to a NOAEL of(J:Oll mglkg BW/day by dividing by a f!lC!Orof 10. These values were used in 
food chain exposure models for American wodco<:k. 

Goshawks were fed a diet of chickens which had been fed methylmercury-dressed wheat (0.4 to 
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0.5 mglkg BW/day) for 5 to 6 wcd<s and sacrificed (Borg eta!. 1970). All chickens were 
clinically healthy at the end of the feeding period. Average Hg level in the chicken feed was 8 
mgikg, and in the chicken skeletal muscle was I 0 mglkg. Muscle and liver from the chickens 
were fed to goshawks. Intake ofHgby the goshawks was 0.7 to 1.2 mglkg BW/day. Clinical 
symptoms of Hg poisoning appeared after two wcd<s. All birds were dead 47 days after the start 
of the experiment. Muscle Hg levels of the goshawks averaged 40 to 50 mglkg, representing a 
concentration factor of 4 to 5 in the second link of the food ·chain. Brain Hg levels in the dead 
goshawks ranged from 30 to 40 mglkg. 

Red-tailed hawks were fed chicks contaminated with methylmercury (Fimreite and Karstad 1971). 
The chicks were fed diets containing Panogen 15, a commercial seed treatment containing 2.5 
percent methylmercury dicyandiamide (1\-lMD) at rates of6, 12 and 18 mglkg MMD for 3 weeks. 
Mercury levels measured in chick livers were 3.9, 7.2 and 10.0 mglkg, respectively. Mean 
estimated intakes ofHg by the 3 groups of hawks over the 12 week exposure period were 0.575 
mg Hg/day; 1.12 mg Hglday; and 1.46 mg Hglday, respectively. Mortality occurred in hawks 
receiving the most contaminated diet (1.12 mglkg BW/day) after an exposure period of one month 
or more. Pathological changes noted in all hawks which received the highest Hg doses included 
swelling of axons of myelinated nerves in the spinal cord, and dilatation of myelin sheaths and 
loss of myelin. 

Barr (1986) conducted a field study of common loons (Gavia immer) nesting on the Wabigoon- · 
English River systems, areas affected by unprediCtable water level flnctuations and Hg 
contamination. It was noted that nesting '1"=S ·ofloons iil this area was suppressed. Water 
level fluctuations due to the dams were ruled out as a causative factor, as decreased nesting 
success was observed in lakes experiencing only natural water level changes as well. A strong 
negative correlation was found between the successful use ofterritories by breeding loons and Hg 
contamination. A reduction in egg laying, and nest site and territorial fidelity were associated 
with mean Hg con=trations ranging from 0.3 to 0.4 mgikg in prey, and from 2 to 3 mglkg in 
adult brain tissue and eggs. Loons established few territories, laid only one egg, and raised no 
young where mean Hg in prey species exceeded 0.4 mglkg. Non-mercury toxicants were found in 
loons and prey itemS at low levels, and were· discounted as a major factor in the failure of loon 
reproduction. 

A dietary dose ofO.l mglkg BW/day (0.3 mglkg) was used as a LOAEL. This value was 
convened to a NOAEL ofO.Ol mglkg BW/day by dividing by a factor fo 10 .. These values were 
used in food chain exposure models for kingfisher and red-tailed hawk. 

-!.7 Nickel 

The literature was reviewed to locate a NOAEL based on the dietary ingestion ofNi to a fish 
species. A NOAEL based on the dietary ingestion ofNi was not located. Therefore, a hazard 
quotient based on a food chain accumulation model for smallmouth bass was not calculated. 

Several studies were available which determined the effects ofNi ingestion to mammals. Wistar 
rats fed Ni sulfate indicated a NOAEL of 187.5 mglkglday to most systems except for body 
weight. This level ofNi sulfate caused a 27 to 29 percent decreased body weight (Ambrose eta!. 
1976). In a similar study with a beagle, a NOAEL of 62.5 mglkglday was noted (Ambrose et a! .. 
1976). A dietary dose of62.5 mglkg BW/day was used as a NOAEL. This value was convened 
to a LOAEL of 625.0 mglkg BW/day by multiplying by a factor of 10. These values were Used in 
food chain expsoure models for raccoon, mink, and red fox. 

The literatUre was reviewed to locate a NOAEL based on the dietary ingestion ofNi to an avian· 
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species. A NOAEL based on the dietary inge&1ion ofNi was not located. Therefore a hazard 
quotient based on a food chain exposure mod,:! for woodcock, red-tailed hawk, and 'kingfisher was 
not calculated. 

4.8 Zinc 

4.9 

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Zn to a fish 
species. A NOAEL based on the dietary ingestion of Zn was not located .. Therefore, a hazard 
quotient based on a food cbaiil aCciimulation mOdel for smallmouth bass was not calculated. 

A study conducted on dogs, indicated that 1,000 mg/kg (25 mglkg BW/day) caused no effects 
after one year (NASI979). Adietary <!.ose of25 mg/l(g BW/day was used as a NOAEL. This 
value was convened to a LOAEL of 250 mg/kg BW/day by multiplying by a factor of 10. These 
values were used in food chain exposure models for raccoon, mink, and red fox. 

Several studies were available which determined the effects of ingested Zn to birds. A 
concentration of 144.5 ri:tglkg/day eaused a decrease _in growth and anemia in chickens (Stahl et al. 
1989). In a similar study conducted on chickens, .a concentration of 361 mg/kg/day caused a 
reduction in body weight (Dean et al. 1991). In a study conducted on Japanese quail, a 
concentration of 139 Dig/kg/day caused-7 percent mortal.i.ty iD. chicks and reduced food intake (Hill 
and Cantardese !986). A dietary dose of 139 mglkg BW/day was used as a LOAEL. This value 
was convened to a NOAEL of 13.9 mglkg BW/day by_di.viding bya factor of 10. These values 
were used in fooo chain exposure models for ,belted kingfisher, Ametican woodcock, and red-
. tailed hawk. 

Polychlorinated Biphenyls 

Monosson et al. (1994) tested the reproductive effects of a single PCB (3,3',4,4'­
tetracblorobiphenyl) on the white perch (Morone americana). The doses were administered as 3 
intraperitone.i!.l injeclfons with tlu'e\: weeks between injections (six weeks total). Each low dose 
contained 0.2 mglkg BW, each medium dose contained 1.0 mg/kg BW, and each high dose 
contained 5.0 mglkg BW. To express these_doses in)llg/kg BW/day for the purposes of this risk 
aSsessment, the 3 individual doses were added and then divided by the total time period of dosing 
(42 ditys). The following total doses as mglkg BW/day were calculated using this method: 0.014 
mglkg BW/day, 0.071 mglkg BW/day, and 0.355 mglkg BW/day. Blood and oocyte samples were 
taken six ~ after the final mjeqion. Endpoints included percent mature females as indicated 
by oocyte diametei; gonad weight; blood plasma levels of steroid hormones ( cstradiol-l7Jl and 
testosterone) and vitellogenin; hatching success; larval survival; and growth of embryos and 
larvae. 

The high dose (0.071 mglkg BW/day) reduced the proportion of mature fentales. The control and 
low and medium doses exhibited similar results (66 to 69 percent mature). The high dose had 
only 25 percent mature females which was significantlyless than the control (p<O.OJ). Gonad 
weight was significantly reduced in both males and females in the high dose group. No 
sigiillicant difference was noted at the low and !Iledium doses for gonad weight. No significant 
differences were nOted in any of the blood plasma levels of steroid hormones or vitellogenin over 
the range of treatments. Hatching rate, viability of embryos, initiallarvalletigth, and 5-day larval 
length were not statistically different ·11!:~ tr<;a~nt groups. However, larval survival was 
significantly lo,..eraf'ter seven days in !he. medium a.Qp).igh treatments. Percent survival was 54 
percent in ·the control, 20 percent iit the low treatment, and zero and I percent in the medium and 
high treatments, respectively. A dietary dose: of0.071 mglkg BW/day was used as a LOAEL. 
This value was convened to a NOAEL of0.007 mglkg BW/day by dividing by a factor of 10. 
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These values were used in food chain exposure models for smallmouth bass. 

Several studies were found pertaining to the dietary toxicity ofPcBs to mink, most of which A 
examined its effects on reproduction, growth and survivaL Mink are one of the most sensitive W 
organisms to the effects ofPCBs (Giesy et al.l994). Studies were not av3ilable to red fox or 
raccoon, therefore, the values selected for use in the food chain exposure model for mink will also 
be used for red fox and raccoon. Reproductive effects are seen at parent dietary levels as low as 
0.13 mg/kg BW/day (Heaton et aL 1995) and embcyotoxicity at parent dietary levels of 0.66 
mg/kg BW/day (Aulerich and Ringer 1977). Some adult mortality and behavioral effects are seen 
at dietacy levels starting at 0.148 mg/kgBW/day (Platanow and Karstad 1973), reduced adult 
weight at dietary levels starting at 1.31 mglkg BW/day (Aulerich and Ringer 1977), and complete 

. adult mortality at dietacy levels starting at 3.3 mg/kg BW/day (Aulerich and Ringer r977). 

Male and female ranch-bred mink were acclimated to a diet consisting of ocean fish scraps, 
commercial mink cereal, and meat by-products. Ocean fish scraps made up 40 percent of this diet. 
Dietacy treatment levels were prepared by substituting 10, 20, and 40 percent of the ocean fish 
scraps with PCB-contaminated carp. The mean dietary PCB concentrations were 0.015 mg/kg 

. (control). 0.72 mg!kg (10 percent carp), 1.53 mg!kg (20 percent carp}, and 2.56 mg!kg (40 percent 
carp). Grolips of 15 mink (3 males, 12 females) were assigned to one of the four treatment groups 
for a period of 12 weeks. Mink receiving the highest PCB-containing diet (40 percent carp or 
0.32 mg!kg BW/day, as reponed by the investigators) exhibited a 42 percent reduction in mean 
litter size, 86 percent fewer live kits at birth, and no kits surviving beyond 24-hours post-partum. 
Even mink receiving the 10 percent carp diet (or 0.13 mg!kg BW/day, as reponed by the 
investigatorS) exhibited a 67 percertt reduction in kits surviving three to six weeks relative to the 
control (Heaton eta!. 1995). 

One-year-<J!d mink were fed a diet of beef and cereal prepared from cows which had been given 
10 consecutive daily oral doses of I and 10 mg!kg of Aroclor 1254 dissolved in an olive ail and 
dairy concentrate (Platanow and Karstad 1973). The cows did not exhibit any Clinical, gross, or 
histopathological signs of PCB toxicity. · The cow5. were killed 24 hours following the last dose, 
and the musculature, liver, and kidneys ground and mixed with commercial mink food cereal at a 
level of24 percent cereal. The resulting rations containing 0.64 arid 3.57 mg!kg of!Oial PCB 
were fed to mink for a period of 160 days. The mink were fed this diet ad libitum 2 months prior 
to the breeding season and continued for 160 days. ·All 16 mink that were fed 3.57 mg!kg of 
PCBs died by day 105. Two of the 16 mink that were fed 0.64 mg/kg died by days 122 and 129. 
The mink exhibited poor appetites, lethargy, and weakness before dying. Some passed tarry feces, 
indicating gistrointestinal hemorrhaging. At bOth treatment levels, males survived longer than 
females. These doses were convened to a daily exposure concentration by multiplying them with 
the inverse of the lowest reponed body weight ofthe mink (0.52 kg) and the food ingestion rate of 
the mink (0.121 kg/day). This yielded exposure concentrations of0.148 and 0.785 mg!kg BW/day 
for the 0.64 and 3.57 mg!kg dose, respectively. 

Eight month old mink fed a basal diet containing 1.0 mg!kgof Aroclor 1254 for a period of 
approximately six months exhibited no mortality or any significant changes in the thyroid, 
pituitacy, adrenal glands, or serum T3 and T41evels (Wren et al!987a). Reproduction and kit 
development was evaluated under the same test conditions in a separate study (Wren eta!. 1987b) 
by the same investigators. Male fertility and female offspring production we're not affected by the 
1.0 mg!kg Aroclor 1254 diet. However, growth rate of kits nursed by exposed mothers was 
significantly reduced. The investigators estimated the daily exposure concentrations to be 0.10 
mglkg BW/day for males and 0.18 mglkg BW/day fot females. 

In a preliminary study to determine the cause of reproductive complications in mink fed Great 
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Lakes fish, ruhnt breeder mink were fed a basal diet supplemented with 30 mglkg of PCBs for six 
months (181 days). However, all of the mink died emaciated by the end of the experimental 
period (Aulerich and Ringer 1977). For this risk assessment, the 30 mglkg dose was converted to 
a daily_ exposure concentration by multiplying it with the inverse of the lowest reponed body 
weight for the mink (0.52 kg) and the f<>od ingestion rate (0.121 kg/day) to yield an exposure 
concentration of 6.6 ri1glkg BW/day. 

As a result of this preliminary study, a long-tl:rm study was conducted to ascertain the effects of 
long-term, low-levelconsumjltion ofPCBs on growth. ]\.fink were fed a basal diet supplemented 
with 5 and 10 mglkg ofPCBs for a period of apt>roxiiilately 8.5 months. The basal diet plus'lO 
mglkg of PCBs resulted in a siglrific:anr ~6 pert:enCdecrease in body weight gain after a period of 
4 months. Bod.y weight gain was reduced by 3 9 percent in the 5 mglkg treatment group, but this 
reduction was not significant. Both the 5 and 10 mglkg treatment groups failed to produce 
offsptiifir, the control group produced 17 live and 8 dead kits. Various degrees of embtyotoxicity 
were-observed during necropsy of the treated :animals (Aulerich and Ringer 1977). The 5 and 10 
mglkg doses were converted to a ~y ""J)JSUre concentration by multiplying it with the inverse 
of the lowest body weight reported by the investigators for this treatment group (0. 923 kg) and the 
food ingestion tate (0:121 kg/day) of the mink This yielded exposure concentrations of 0.66 and 
1.31 mglkg BW/day for the 5 and 10 mglkgtreatment group, respectively. 

Based on the results of this experiment, another experiment was conducted to determine the 
effects oflong-terrncimsumption oflow-level PCBs on reproduction. Fifteen mglkg ofPCB as 
Aroclor 1254 in the diet resulted in a. complete iulu"bition of reproduction and 31 percent adult 
mortality, compared to 6 percent mortality in the controls. Five mglkg of Aroc1or 1254 resulted in 
a 95 percent reduction in the number of kits born live; the ratio of live kits to female adults was 
reduced by 87 percent. However, in an effort to determine the persistency of the impaired 
reproductive condition; 11 adult females that =ived 5 mglkg of Aroclor 1254 for a period of six 
months were placed on a control diet for one year. The results indicate that the impaired 

. reproductiVe Perforriilince 0( these females was not a pei:manent condition (Aulerich and Ringer 
1977). The 5 and 15 mglkg dose was convert:ed to a daily exposure concentration by multiplying 
it with the inverse of the lowest reported body weight for the mink [and ·the food ingestion tate 
(0.121 kg.lclaY)] toyieldexposure concentrations of 1.1 and 3.3 mglkg BW/day, respectively. 

A dietaty dose of 0.13 mglkg BW/day ofPCBs CHeaton.et al, 1995) .was used as a LOAEL. A 
. NOAEL ofO.!O mglkg BW/day (Wren eta!. 1987b) was used. These values were Used in food 
chain exposure models for mink, red fox, and raccoon. 

Delayed reproduction was reported in ringed turtle doves fed a diet of I 0 mglkg Aroclor 1254 (I. 3 
· mglkg BW/clay)_for 3 months (Heinz et al._l984). Another study investigated the behavioral 
component ofreproduction in mourning doves given dietary supplements ofO, 10, or 40 mglkg _ 
Aroclor 1254 (0, 0.9 mglkg BW/day, 3.5 mglkg BW/day) (forre and Peterle 1983). Control 
doves displayed normal courtship behaviors and patterns (forre and Pet erie 1983 ). Doves that 
were fed at the I 0 ppm supplemental level spent twice as much time in the courts)lip phase as the 
control birds, with only 50% completing courtship and nesting (forre and Peterle 1983). Of the 
50% that did nest and incubate eggs, nest initiation was significantly delayed. None of the doves 
on the 40 ppm dietary supplement completed the nesting process (forre and Peterle 1983). It was 
hypothesized that the decline of reproductive activity was induced by the degradation of estrogen 
and androgen present in the birds which is presumably a result of increased hepatic microsomal 
enzyme activity due to the presence of PCBs (Eisler 1986b ). Hatchability of chicken eggs was 
reduced in hens fed a diet which was supplemented with 20 mglkg of total PCBs (3 .5 mglkg 
By."/day); reprOductive impairment was obse1ved at supplemental dietary levels as low as 5 ppm 
(0.9 inglkg BW/day)(Heinz et al.1984). Pheasants fed a diet of 50 mglkg Aroclor 1254 (3.2 
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mglkg BW/day) weeklY laid significantly fewer eggs than control birds (NAS 1979). A dietary 
· dose of0.9 mglkg BW/day (from both studies on mourning dove and chicken) was used as a · 
LOAEL. This value was converted to a NOAEL o(0.09 mglkg BW/day by dividing bY a factor of 
I 0. These values were used in food chain exposure models for American woodcock and belted 
kingfisher. 

American kestrels fed a diet of9-IO mglkgBW/day of Arochlor 1254 for a Perlod of62-69 days, 
showed a marked decrease in sperm concenttation (Bird et al. 1983). American kestrel and red­
tailed hawk are both predatory species. Predatory birds might consume enough PCBs to alter 
semen quality, which in conjunction with courtship behavioral disorders. might be disastrous in 
some breeding areas. Therefore, a dietaiy dose of 9 mglkg BW/day was used_as a LOAEL. This 
value was converted to a NOAEL of0.9 mg/kg BW/day by dividing by a factor of 10. These 
values were used in food chain e_xposure models for red-tailed hawk 

5.0 METHODS 

5.1 Investigative Strategy . 

A field investigation was C<lllducted to obtain site~specific contaminant concentrations in water . 
- sediment; siiii,and biological tissUe that would address the data gaps identified in the preliminary 

risk assessment and provide data necessary for the completion of a baseline risk assessment for 
the site. These data gaps were addressed as follows: 

Data Gap~Site-specifktissUe coricentnitioriS'werehof11Vailable. 
Strategy: Earthworms, small mammals, fish, and clams were retained for chemical residue analysis 
ofbioaccumulative C<lntaniinants (PCBs, metals). These site-specific tissue residue levels were 

· used to predict the amount of contaminant transfer through trophic levels and subsequently, 
effects to the ecological functioning of the sy>"tem. 

Data Gap: Limited literature-based toxicity information_ was available for several of the 
contaminants of concern identified in the preliminary ·risk assessment. 
Strategy: An extensiVe literature search Wa.s Conducted for literature-based toxicity information. 

In addition to-addressmg the data gaps, the following investigative strategies were_ employed to 
complete a final risk assessment for this site. Solid· and aqueous-phase toxicity evaluations were 
conducted to determine the effects of direct contact with site contaminants to terrestrial and 
aquatic organisrlls. The underlying premise of these toxicity evaluationswas that the orgartism 
resJ)onse can be associated with the contaminant levels measured by the chemical analyses. This 
premise applies to those contaminants that are considered direct toxins, not bioaccumulative or not 
bioconcentnited (e.g., volatile orgartic compounds, semi-volatile orgartic compounds, most metals, 
_and certain pesticides). 

To address the contaminants that are generally considered bioaccumulative and bioconcentrated . 
(e.g., PCBs) and those that are moderately bioaccumulative but not bioconcentrated (e.g., Cu, Pb, 
and Zn), tissue residue levels in the earthworms from the solid-phase soil toxicity evaluation, and 
from ihe small mammal and fish collectioll, were used to predict contaminant transfer to higher 
trophic levels. 

5.2 Technical Approach 

5.2.1 Site Reconnaissance 

215\del\fr\9902\fr2215. wpd 42 



AR300358AR300358

• 

A site reconnaissance was conducted prior to sampling activities to familiarize the field 
crew members with the physical characteristics of the site. This information was used in 
conjunction with site maps to locate' the general sampling locations for the study. 
Locations were selected to provide samples from the river, on-site basins; and other 
terrestrial locations (Figure 2, Table I). 

5.2.2 XRF ScreeningtPCB S=ening 

Soil and sediment were screened for metals in the field using 2 Spectrace 9000 field­
portable X-ray fluorescence (XRF) analyzers. The purpose of the screening was to 
confirm the presence of contaminants in areas sdected during the site reconnaissance as 
potential sampling locations and to determine a concentration gradient. The Spectrace 
9000 was utilized for bench top s=ening using prepared (i.e., dried and sieved) sample 
cup methods. Screening was ccinducted in accordimce with ERTCIREAC Standard 
Operating Procedure (SOP) # 1713, Spectrace 9000 Field Portable X-ray Fluorescence 
Operqling Procedure. Replicate analyses were run on approximately 10 percent of the 
samples. The results of the replicate analyses were used to determine the instrument 
precision. A minintum of I 0 percent of the screened samples were retained for 
laboratory confirmation by a U.S. EPA-approved method using Atomic Absorption (AA) 
or Inductively Coupled Plasma (ICP) analyses. The laboratory values were compared to 
the XRF values using regression analysis .. A coefficient of determination lr) value 
greater than 0.70, as stated in the U.S. EPAIERTC Quality Assurance Technical 
Information Bulletin (Vol. I, No. 4, May 1991), indicates an acceptable level of 
correlation between the two methods and qualifies XRF data as Quality Assurance Level 
2 (QA-2) data. 

From II to 14 May 1997, 37 soil and sediment samples were collected for XRF analysis. e .. 
The samples were collected using a decontaminated stainless steel or plastic trowel. The 
sample was placed into a plastic bag and transported to the staging area. At the staging 
area. the sample was relinquished to the field chemists for processing and analysis. 

To determine the concentration ofPCBs from several locations throughout the property, 
a select number of the soil and sediment samples that were collected for XRF analysis 
were chosen for PCB analysis. From II to 12 May 1997, l2 soil and sediment samples 
were collected for PCB analysis. The sampl~ were placed into an 8-ounce glass jar, 
labeled, and transported to.HPE Enviroruriental Service, Falls Church, VA. The samples 
were analyzed for Aroclor 1248 method and the results were received on 13 May 1997. 

5.2.3 Surface Water Sampling (Basins. River) 

Surface water samples were collected from seven river locations (except Location BMI-
6) and from five basins located on site (Figure 2). ·In addition, a water sample was 
collected from Location BMI-4 following the start-up of the waste water treatment plant 
(Sanrple No. 604). Surface water samples were collected directly into the appropriate 
sample container as per ERTCIREAC SOP #2013, Surface Water Sampling. Water 
samples were collected prior to collecting sediment samples and upstream of any stream 
disturbances caused by the sampler. Samples analyzed for metals were preserved by 
adding 40 percent nitric acid ufltil a pH of less than 2 was obtained. Surface water 
samples were submitted forT AL m!'lals, Target Compound List (TCL) Pest/PCBs, and 
TCL VOCs analyses. In addition, water samples were collected from the basins for 
toxicity testing using C. dubia and P. promelas. 
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Water quality parameters were measuri:d using an Hon"ba® Water Quality Management 
SyStem. The Honlla was used to measure temperature in degrees Celsius (0 C), pH, 
dissolved oxygen [milligrams per littrr (mg/L)], conductivity [millimhos per centimeter 
(mmhoslcm)], tUibidity [nephelometric tUibidity units (NTUs)], and salinity [parts per 
thousand (ppt)]. The Horiba was calibrated prior to data collection and after data 
collection was completed. In-situ water quality data were transcribed from the digital 
display of the Honlla into a field logbook at the time of collection. The Honba was used 
in accordance with the manufucturer's operating manual. 

5 .2A Surface Sediment Sampling (Basins, River) 

Surface sediment samples were collected at eight river sample stations and from five 
basins located on site (Figure 2). ln addition. a sediment sample was collected near 
ViScose Basin No. 1 in an area that o.ol)tained ron-off material from the basin (Sample 
No. 608). 

All sediment sampling was conducted according to ERTCIREAC SOP #2016. Sediment 
Sampling. At each sample station, sediment was collected from the top six inches of 
sediment using a decontaminated polllllf dredge, bucket auger, or trowel. The sample was 
composited into a decontaminated 5-gitllon plaStic bucket, homogenized, and divided into 
the appropriate sample containers for chemical analyses. All sediment samples were 
screened in the field for metals using the Spectrace 9000 XRF analyzer. The sediment 
samples collected from the river wen: submitted for TAL metals, TCL PesticidesiPCBs, 
TCL VOCs, TOC, and grain size analysls. The sediment samples collected from the 
basins were additionally analyzed for TCLBNAs. ln addition. sediment samj>les were 
collected for toxicity testillg usiiigHyallela azteca and Chironomus tentans. 

5.2.5 · Surface Soil Sampling 

·' Surface soil samples were collected ·at six sample locations on site (Figure 2). Surface 
soil samples were collected using a deconi.aniinl!ted stainless steel trowel or spoon from 
the top six inches of the soil according to ERTCIREAC SOP #2012, Soil Sampling. All 
soil samples were analyzed for TCL VOCs, TAL metals, TCL Pest/PCB, TCL BNAS. 
grain size, and TOC. ln addition, soil samples were collected for toxicity testing using E. 
foetii:la. 

5.2.6 Mammal Trnl>ping and Processing 

Small mammals were coilected from the site to detennine tissue levels of metals and 
Pest/PCBs and to evaluate histopath<llogical effects of exposure to site contaminants. 
The presence of elevated metal and PCB burdens in small manunals trapped on site 

. wonld show that the contaminants are bioavailable and have the potential to cause 
ecological risk to terrestrial receptor species. All field trapping activities were conducted 
in accordance with ERTCIREAC Standard Operating Procedure SOP #2029, Small 
Mammal Sampling and Processing. · 

Four trapping areas wete established on site as follows: the Fly Ash"Pile, the Weiland 
Area, the Wastewater Treatment Plant area, and the Reference Area [located immediately 
adjacent to the staging area (Figure 2)]. TheJ~gth of the trapping period and the 
trapping effort varied among each· of the four trap areas and was based on the length of 
time and effort required to capture a sufficient number. of marnrllals for statistical 
evaluation. Sampling was performed using Museum Special snap traps set in grids or 
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lines as appropriate. All tr.Jps were.spaced 10 feet apart and baited with a rolled oats 
and peanut butter mixture. The tr.lps were checked twice daily, once in the morning and 
once in the evening. During trap checks, traps were rcbaited as necessary. Recovered 
animals were labeled with the trap area, trap number, species, and date of capture while 
in the field and then were transferred in coolers to the staging area for processing. 

For each animal, prior to performing the necropsy, data from the specimen label were 
transferred to a small mammal data sheet (Appendix A). Body metrics including total 
body weight, body length, tail length, ear length, liver weight, and kidney weight. were 
measured and recorded on the data sheet During the necropsy any abnormalities were 
noted and the contents of the gastrointestinal tract were removed from each specimen. 
Sections of the kidney and liver (approximately 0.5 g each) were removed for 
histcipathological analyses. The sections were placed in a labeled 40-mL glass vial and 
-preserved with 10 percent neutral buffered formalin. The preserved sections for all 
manunals were submitted to Animal Reference Pathology (ARP) for histopathological 
evaluation. The remaining tissue waS homogenized for TAL metals and Pest!PCB 
analysis. 

In addition to manunals, a soil sample was collected from each of the trapping grid. The 
same identifier was used on these sampleS as on the mammals (e.g., Fly Ash Pile, 
Wetland Area. Wastewater Treatment Plant and Reference). 

5 .2. 7 Benthic Macro invertebrate Collection and Processing 

Benthic rnacroinvertebrates were sampled in the South Fork of the Shenandoili River to 
determine if contaminants released into the river are impacting the benthlc invertebrate 
community, which in tum may impact the health and function of the entire aquatic system 
(e.g., fisheries). Changes in benthic macroinvertebrate communities among Sample A 
stations were evaluated to determine if these changes are related to contaminants or other .. 
abiotic or biotic factors. 

Benthic macroinvertebrates were sampled per draft ERTCIREAC SOP# 2032 Benthic 
Macroinvertebrate Sampling, and U.S. EPA (1989 and 1990). Specific key habitat 
variables, such as substrate and basin morphology were characterized and documented in 
field logbooks (Appendix B). A long-handled, D-frame net, measuring approximately 
45 centimeters (em) wide and 2.0 em tall, with 0.5 millimeters (mm) mesh was used. The 
upper straight portion of the frame was positioned finnly on the substrate with the net 
extended in a downstream direction by the current. A sampling area of approximately I 
square meter was established immediately upstream of the net. The stream bottom within 
this area was disturtJed for 60 seconds by overturning rocks and substrate to a depth of 
approximately 5 em; dislodged organisms we_re swept into the net by the current. Three 
replicate samples were collected at each sample location. The net contents were 
transferred to a labeled polypropylene sample container and preserved with 70 percent 
isopropyl alcohol. To prevent damage to the organisms during transport, large debris, 
stones, and other eXtraneous material were removed after ensuring that they were free of 
attached or clinging organisms, Organisil:iS clinging to the net fabric were removed with 
forceps and added to the container. The invertebrate samples were shipped to the REAC 
Biological Assessment Laboratory in Edison, NJ for sorting. The invertebrates were then 
placed into 40 milliliter (mL) glass vials and shipped to SymbioSis, Inc., Riegelsville, PA 
for identification. 

In the laboratory, the samples were rinsed in clean water and placed in a white 12 by 18-
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inch polyethylene pan. Just enough ·~ was added to allow co.mplcte dispersion of the 
material within the p\m. Samples too large to be son.ed in a single pan were transferred 
in small aliquots until the entire sample was processed. Large debris, stones, and other 
extraneous material were removed from the tray and inspected for attached or clinging 
organisms .. All organisms picked from the pan were identified to the lowest positively 
identified taxonomiC:lc:Vel, enumerated, and recorded on a laboratory bench sheet. The 
size and life history stage of the organisms and state of taxonomic knowledge of the taxa 
determined the level of identification. 'The"organisms were identified using appropriate 
taxonomic references (Edmunds ct al 1976; Wiggins 1977; Pennack 1978; lv)erritt and 
Cunimins 1984; Peckarsky ct al. 1990) and a representative subsample was identified by 

. a second individual to meet the QAJQC requinirilents of the taXonomic analysis. 

Benthic macroinvertebrate community structure was summarized utilizing several 
numeric anp <:eological parameters including: a) nuinber of individuals; b) number of 
species; and, c) a descriptive sumri!aJtY of functional feeding groups. For the last 
parameter, an organism was classified or placed into a group based on morphological 
mecbanisrns of food aCquisition, behavioral characteristics, and physicallbiqchemical 
characteristics of the food item (Cumooins and Klug 1979 and Merritt and Cummins 
1984 ). TaJ<l! were assigned a feeding group based on .literature descriptions of mouth 
parts, gnt contents, and ecology. In some cases, the degree of taXonomic resolution did 
not permit the placement of a taxa into a Single group. In this case, fractiorial shares for 
that taxa were assigned to each potential feeding group (Barbour and Cummins !989). 
Poor taxonomic resolution, coupled with the diversity offeeding groups. excluded the 

. Cltironomidae from this analysis. 

Five functional feeding groups were considered, including shredders, collector-filterers. 
collector-gatherers, scrapers, and predators. Shredders consume coarse particulate 
organic matter composed primarily of decomposing vascular plant material. The 
microflora associated with this matelial is an important component of the total energy 
assimilated by this group. Collectors feed on fine particulate organic matter either by 
filtering this material from the water column, or by gathering it from deposits and 
sediments. Scrapers possess specialized mouth parts that enable them to feed on 
periphyton. The periphyton community giows on submerged mineral and organic 
substrates and is composed of bacteria, protozoa, and algae. Predators are secondary 
consumers that feed on animal tissue. 

Sediment and water Sa!nples were also collected from each of these locations. The 
·-·-·sampleidentifier was the same a5 used on the benthic samples (i.g., Rderence No. I, 

Reference No.2, and BMI-1 through BMI-5). Water samples were not collected from 
location BMI-6 .. ThC$<l sample locations also corresponded with the location of mrtfalls 
assocaiated with the site. 

5.2.8 Fingernail Clam Collection and Processing 

The Work Plan prepared for the Risk Assessment specified the collection of an 
invertebrate species from each benthic macroinvertebmte location for chemical analysis. 
The species targeted was the crayfish. However, efforts in the field indicated that the 
collection of crayfish wquld not be possible. It was noted that there were many 
fingernail clam at each sampling location. Therefore, a decision was made in the field to 
collect the fingernail clam, and to us'e the tissue data in place of the crayfish. The 
sampling crew lilanually collected clli!IS~ '!tea@ of the benthic macroinvertebrate 
sampling locations. The clams were transported to the staging area where they were 
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placed into buckets or coolers. Sufficient water was added- to cover the clams and an air 
stone placed into the bucket. The clams were allowed to depurate overnight. The e 
following day, the clams were removed from the chamber and the shells were removed. 
The soft-tissue was placed into an 8-ounce glass jar. The jar was shipped to the REAC · 
Biological Laboratory in Edison, NJ. In the lab, the contents of the jar were weighed and 
separated for analysis. The purpose of this effort was to provide as many analyses as 
poss:tllle from each location. This method allowed for two replicate analysis for TAL 
metals and Pest/PCBs from each.1oca1ion, with the exception of location BMI-4. This 
location only contained sufficient mass for one chemical analysis. 

Sediment and water samples were also collected from each of these locations as 
discussed in Section 5.2.7. 

5.2.9 Fish Collection and Processing 

FiSh were collected from 12 to 13 May 1997 from the South Fork of the Shenandoah 
River. The fish. sampling crew conducted a site reconnaissance .of the river to determine 
appropriate sample locations. The stations were selected based on their proximity to site 
outfall. Five locations, including an upstream reference station, were selected within the 
river for the collection of fish.. Th.e targeted species were sunfish (previous data 
indicated that redbreast sunfish were available) and carp. _Carp were selected to provide 
comparison for the species collected within the on-site basins. 

A combination of backpack and boat-mounted electroshockers were used to collect fish 
from the river. A Coffelt Mark X backpack shocker was used at the reference location 
(upstream near the public boat ramp). The backpack shocker is powered by a small 
generator mounted in the backpack. A hand held anode probe and rattail cathode set up 
the field in the water. A Coffelt Marl< XX boat shocker was used at the other locations. 
The boat shocker includes a stainless steel sphere anode connected to an articulated arm 
mounted to the bow of the boat. A 5000 watt Honda generator supplied power to the 
shocking unit The boat was pushed at each station by a member of the field crew while 
the other field member operated the dead-man switch from the boat. This allowed us to 
position the anode aver appropriate structure and cover encountered along the bank. The 
current and shallow water made it difficult to use the motor to navigate with any 
precision. 

During each shocking run, all sunfish collected were netted and placed in live wells. All 
other fish were released immediately. Throughout the effort, we attempted to collect carp 
from the river, but were unable to collect these fish. 

On 12 May 1997, fish were collected at the reference area and then the field crew 
launched the boat shocker and drifted downstream to the large brick structure (BMI-1). 
The field crew worked al least 50 m on both sides (upstream and downstream of the brick 
bnilding). 

On 13 May 1997, the field crew launched the.boat and drifted downstream to the farthest 
station downstream (BMI-6 ). This location was approximately 750" m downstream of the 
wastewater treatment outfall. Sunfish were collected within a 50-m section of bank under 
various cover typeS and structure. The field crew then proceeded to the waste water 
treatment plant discharge (BMI-4). Fish were collected primarily within 25m 
downstream of the discharge in the small back water area created just downstream of the 
discharge. A few fish were collected just upstream of the discharge (within 20 meters). 
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The next station was approximately .SOO · m upsiream of the waste water treatment plant 
{BMI-2). It only took about 50 to 75 m of siream bank to provide enough structure to 
capture the required number of sunfish. 

All fish were brought back to the staging area in live wells or buckets and transferred to 
larger aerated coolers. The sunfish wen: allowed to depurate overnight. The following 
day, the fish were sacrificed, and total lengih, standard length, and weight were recorded 
for each fish selected. The fish were then wrapped in aluminum foil and placed into zip­
lock plastic bags. The fish were frown and shipped to the REAC Biological Laboratory 
in Edison, NJ. The whole body fish was. analyztl(l forT AL metals and Pest/PCBs. Eight 
redbreast sunfish were collected from each location (BMI-1 contained seven replicate 
sunfish). 

Fish were also collected from Sulfate Basin No. 5. A sediment sample collected from 
this basin, and analyzed IISing XRF, contained 160,000 mglkg zinc. Therefore, the fish 
collected from this basin were assun11ed to provide a worst case estimate of the exposure 
to zinc . 

. On 12 MayJJ97" two gill nets were set.in tl)e basin. One net was set parallel to the 

. shoreline, and the second net was' set perpendicular iO ihe shore .. Both nets contained 10 
ft panels with mesh sius ranging from Y, inch to 4 inches, and each net was· 
approximately I 00 ft long. The nets w.ere deployed by tying one end to a stationary 
object and then slowly backing the boat away from the shore. When the net was fully 
set, the other end was tied to a float :md a weight. The nets were allowed to remain in the 
water for several hours prior to checking. During the set, seven catp were collected 
from Sulfate Basin No 5. All fish were captured live and transponed to the staging area. 
The fish were placed in coolers and allowed to depurate overnight. The following day, 
the fish were sacrificed, and total length, standard length, and weight were recorded for 
each fish. The fish were then wrapped in aluminum foil and placed into a ziplock bag. 
The fish were sblpped to the REAC Biological Laboratory in Edison, NJ for analysis. 
Each fish was analyud for TAL metals and Pest/PCBs. 

One gill net was also set on 14 May 1997 in Fly Ash Basin No. 6. This net was long 
·enough to stretch across the basin. This net was placed for approximately 24 hours. 
During this time, no fish were captured in the net. No other fish were captured from the 

· on-site basins. 

Sediment and water samples were collected from reach river location as discussed in 
. Section 5.2.7. Sediment and water samples were also collected from Sulfate Basin No.5. 
These samples were used in the food chain exposure models. 

5.2.10 ToxicitY Test Evaluation 

A series· of laboratory toxicity evaluations were conducted to assess the toxicity of site 
contaminants to ecological reCeptors and to address the following assessment endpoints: 

+ Protection of benthic invertebrate communities to ntaintain species diversity and 
nutrient cycling (trophic structure), and to provide a food source for higher level 
consumers. 

+ Protection of fish communities to il\SiJre that direct exposure and ingestion of 
contaminants by forage fish and invertebrates does not have a negative impact 
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on growth. survival, and reproductive success. Additionallv. to insure that 
comaminan.t levels accumulated in fish tissues are low eno~gh to minimize the 
risk of accUm.u!ation and negative effect in higher trophic levels. 

+ Protection of soil invertebrate communities to maintain species diversity and 
nutrient cycling (trophic structure), to provide a food source for higher level 
consumers, and to insure that-contaminant levels in soil invertebrate t:issuCs are 
low enough to minimize the risk of bioaccumulati~n and/or othet negative toxic 
effects in higher trophic levels. 

The series of toxicity eValuations selected to address these endpoints were as follows: 
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7-day toxicityevalilatioii)isi.ng the.cl3.d0ceran, Ceriodaphnia dubio 
• 7-day toxicity evaluation using the fathead minnow, Pimepha/es 

promelas 

Water samples were collected from Sulfate Basin No. I, Sulfate Basin No. 5, 
Fly Ash Basin No. 6, Emergency Pond, and the Polishing Pond for testing using 
C. dubio and P. pimephales. The endpoints for the test using C. dubio were 
survival and neonate production. The endpoints for the test using P. pimepha/es 
were survival and growth (body weight). 

For sediment: 

I 0-day toxicity evaluation using the amphipod, Hyalle Ia aztec a 
10-day toxicitY eValuation using the midge, Chironomus tentans 

Sediment samples were collected from Sulfate Basin No. I, Sulfate Basin No. 5, 
Fly Ash Basin No. 6, Emergency Pond, and the Polishing Pond for testing using 
H. azteca and C. tentans. The endpoints for these evaluations were survival and 
growth (measured as body length and body weight). 

For soil: 

14- and 28-day toxicity evaluation using the earthworm, Ei.<eniafoetida 

Soil samples were collected from the Reference Area, Wetland Area, 
Wastewater Treatment Plant Area, Fly Ash Pile, and the PCB Spill Area. The 
endpoints for this evaluation were survival and growth (measured as body 
weight). SUI\iviilg oigaiJ.iSms frOm the 28-day earthworm evaluation were 
submitted for laboratmy analysis of Pest/PCB$ ;md_T AL metals. 

Survival and growth data generated in the sediment and soil tests were evaluated 
for normality and homoscedasticity prior to analysis. If the assumptions of 
normality and equal error variances were met, the data were analyzed with an 
analysis of variance. This analysis was followed up by the Duncan's Multiple 
Range Test and the Dunnett's t-test to determine statistical significailce. Mean 
survival and growth data were then correlated with mean soil and sediment 
contaminant levels. Since direct contact with contaminated water in the toxicity 
evaluation is the primary route of exposure for fathead minnows in ·this risk 
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assessment, the results of the test will be used to indicate adverse exposure 
levels using a Pearson corn:lation procedure. 

5.2.11 Sampling Eqnipment DeContamination· 

The following sampling eqUipment decontamination procedure was employed prior and 
subsequent to sampling each station in the following numerical sequence: 

...!. physical removal . 

..6. nonphosphate detergent wash 

.1.. potable water rinse 
4 . 10% nilric aCid rinse 
5 . <llstill~;;u~~.rinse 

..§_ acetone rinse 
~ distilled water rinse 
.!_ a,ir dry 

5 .2. ll. ·sample Documentation aDd Packaging 

Sample documentation was c:ompletf:d per the following ERTCIREAC SOPs: 

• ERTC/REACSOP #2002, Sample Documentation 
• ERTCIREAC SOP 114005, Chain of Custody Procedures 

Sample packaging and shipment was conducted in accordance with the following 
ERTCIREAC SOP: 

ERTCIREAC SOP #2004, Sample Packaging and Shipment 

5.2.13 Sampling Techniques 

· 5.0 . RESULTS . 

Field sampling techniques were conducted in accordance with the following 
ERTCIREAC SOPs: 

• 
• 

ERTCIREAC SOP #20 12, Soil Scimpling 
ERTCIREAC SOP #2013, Surface Water Sampling 
ERTC/REAC SOP #2016. Sediment Samp/i!'g 

Sediment and soil samples were screened in the field ll!Sing XRF. The validation repon for these results is 
included in Appendix C. The remainder of the sedime:nt, soil, water, and tissue samples were sent to the 
REAC Laboratory, Edison, NJ. The final results for these analyses are included in Appendix D. 

6.1 Field Screening Results 

6.1.1 XRF Results of Metals in Soil/Sediment 

A total of 37 soil/sediment samples were screened in the field for Zn, Pb, Cu, Cr, As, Cd, 
and Fe. The results indicate that Zn, ranged from undetected to 160,000 mglkg (Snlfate 
Basin No. 5). Lead ranged from undetected to 230 mg/kg, Cu ranged from undetected to 
140 mg/kg, and As ranged from undetected to 190 mg/kg. Chromium and Cd were not · 
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detected in any samples above the detection limits. The complete results of the XRF 
analyses arc included in Appendix C. 

6.1.2 PCB Screening Results 

In order to locate area of PCB contaminatiOn, several sediment and soil samples were 
collected on II and 12 May 1997 and analyzed for Aroclor 1248. These samples were 
collected from 12locations within the South Fork of the Shenandoah River upstream, 
adjacent to, and downstream of the site. In addition, soil samples were collected from 
ncar the Treatment Plant, the Wetland Area, the Fly Ash Pile, and the Reference Area: 

Based on a QA review of the data, these results were determined to be invalid. 
However, sedinient or soil samples were later collected from each of these locations and 
analyzed for total PCBs using a. standard laboratory method. Therefore, no ioformation ·· · 
was lost due to the rejection of the screening PCB results. 

6.2 Results of the Chemical Analysis ofSwface Water (Basins) 

Water samples were collected from seven locations within the South Fork of the Shenandoah 
River and from five on-site basins. The samples were analyzed for VOCs, TAL metals, and 
Pest/PCBs. In addition, water quality par:uneters were measured at each location (Table 2). 

6.2.1 Metals 

Water samples were collected from five on-site basins and analyzed for TAL metals 
(Ta.ble 3). The water samples collected from Sulfate Basins No. I and No. 5.had 160 
micrograms per Liter (ug/L) and 120 ug/L of Zn, respectively. Of the basins sampled, 
the Emergency Pond had the highest concentration of Zn at I, 700 ug!L. With the 
exception of Fly Ash Basin No. 6, a.u other_ on-site samples contained Zn above the 
MDL. 

Aluminum was detected in all samples except in Sulfate Basin No 5. The highest 
concentration of aluminum (AI) was detected in the Polishing Pond at 940 ug/L. 
Calcium, Fe, magnesium (Mg), Mn, potassium (K), and sodium (Na) were detected in 
every sample. Antimony (Sb), beryllium (Be), Cd. Cr, cobalt (Co), Cu, Pb, Hg, Ni, 
selenium (Se), silver (Ag), thallium (Tl), and vanadium (V) were not detected in any 
water samples collected on site. 

6.2.2 VOCs 

No VOCs (including CS,) were detected above the detection limit in any of the on-site 
surface water samples (Table 4 ). 

6.2.3 Pesticides/PCBs 

No Pest/PCBs were detected above the detection limit in any of the on-site surface water 
samples (Ta.hle 5). 

6.3 Results of the Chemical Analysis of Swface Water (River) 

6.3.1 Metals 
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Water samples were collected from seven locations within the South Fork of the 
Shenandoah River (fable 6). · The samples collected from the river had fewer analytes 
detected than the samples collected from on-site basins. Aluminum and Zn were not 
detected above the detection limit in aey river sample. Sixteen of the 23 1!I1lllytes were 

. not detected in the river samples aDd the remainder of the analytes [barium (Ba), Ca, Fe. 
. Mg, Mn, K, and Na] were found at similar concentrations at all locations. 

A water Sample was collected at Outfall 004 prior to the start up of the treannent plant 
(Sample 414) and then immediately following the start up of the treannent plant (Sample 
604, Table 6). The concentrations o:f Al, fe, Mn, K, Na, and Zn increased following the 
start up of the plant. It should be noted that the Na concentration went from 8:100 

. milligram per Liter (mg/L) to 270,0(10 rngiL following the start up of the treannent plant. 
The concentrations of Ba, Ca, and Mg dCcreased following the start up of the treatment 
plant. 

6.3:2 VOCs 

No VOCs were detected above the detOction limit in any of the river water samples . 
. Acetone was detected at a low concentration in sample BMI-2. Catbon disulfide was not 
detected in the river water samples (fable 7). 

6.3.3 . PeSticides!PCBs 

Water samples W.:re collected from seven locations within the South Fork of the 
Shenandoah River. No Pest/PCBs were detected in any sample above the MDLs (fable 
8). 

Results of the Chemical Analysis of Surface Sediment (Basins) 

6.4.1 Metals 

Sediment samples were collected from the same on-site basins as the water samples 
(fable 9). In addition, a sediment sample was collected from an area adjacent to Viscose 
Basin No. 1 (Sample 60S). Zinc levels were elevated in several of the on-site basins. 
The highest concentration of Zn was detected in Sulfate Basin No. 5 at 170,000 mglkg. 
Sediment collected from Sulfate Basin No. I, the Emergency Pond, and the Polishing 
Pond contained 27,600 mglkg, 44,000 mg/kg, and 43,000 mglkg Zn, respectively. 

Silver and 11 were the only metals not detected in sediinent samples collected from the 
basins. Mercury was detected in all !oediment samples, except at Sulfate Basin No. 5. 
ranging from 0.45 tol.l mglkg (fable 9). 

6.4.2 VOCs 

Acetone and 2,-butanone were detected in every sample (fable !0) collected from the on­
site basins. The concentration of acetone ranged from 60 micrograms per kilograms 
(uglkgj in the Viscose Creek to 470 ug/kg in Fly Ash Basin No. 6: 'The concentration of 
2:.tlutanone ranged from 13 uglkg in Viscose Creek to 140 uglkg in Fly Ash Basin No. 6. 
Several other VOCs were detected in the sediment samples. Benzene, toluene, xylenes, 
naphthalene, and trimethylbenzene were detected i!l several of the samples. The 
Emergency Pond contained the largest number of VOCs detected ( 1 0). Catbon disulfide 
was detected in low concentrations in the sediment of Sulfate Basin No. 5 (I 0 uglkg) and 
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the Emergency Pond ( 19 ug!kg). Carbon disulfide was not detected in any other 
sediment samples (Table 10). 

6.4.3 Pesticides/PCBs 

Pesticides were not detected in sediment samples collected from the on-site basins (Table 
II), The sediment sample collected from the Polishing Pond contained 2,200 uglkg 
Aroclor 1254 and 3,000 uglkg Aroclor 1260. The sediment sample collected from the 
Emergency Pond contained 450 ug!kg Aroclor )248 and 400 ug!kg Aroclor 1260. PCBs 
were not detected in any otber sediment samples (Table II). 

6.4.4 Grain Size 

Greater than 50 percent of the sediment composition· was C:omprised of silt, clay, and 
colloids in the six sediment samples collected from the on-site basins. Sulfate Basin No. 
5 contained 4.3 percent gravel and the Emergency Pond contained 0.1 percent gravel. No 
other sediment sample contained gravel.· The remainder of the sediment was composed 
of sand. The percent sand ranged from 24 to 50.2 percent (Table 12). Additional 
information on grain size is located in Appendix E. 

6.4.5 Total Organic Carbon 

Sediment collected from the basins was analyzed for total organic carlJon. Of the basins 
sampled. the Sulfate Basin No. 5 contaioed the highest percent oftotal organic carlJon at 
32.6 percent. The other basins all contained less than 13.8 percent organic cifrbon (Table 
12). 

Results of the Analysis of Sediment (River) 

The concentrations of metals in the river are much lower than those found in the on-site 
basins (Table 13). For example, the highest Zn concentration detected in the river was 
120 mglkg at location BMI-5. This location is downstream of Outfall 004. The 
reference location (Reference 2), upstream of the site, had a Zn concentration of 78 
mg!kg. 

There are no trends with regards to decreasing or increasing metal concentrations in the 
sediment samples collected from the river (Table 13). 

6.5.2 VOCs 

Acetone was detected at all river locations except for the Reference 2 (the most upstream 
location). The concentration f3Ilged from 14 ug!kg at Location BMI-3 to 8.00 ug!kg at 
Reference No. I. Acetone was not detected in the field or trip blanks. In addition. 2-
butanone was detected at the Reference location, BMI-4, and BMI-6. The only other 
VOC detected was toluene at the Reference location at 10 ug!kg, which is estimated 
below the detection limit. Carbon disulfide was not detected in any sediment sample 
collected from the South Fork of the Shenandoah River (Table 14). 
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6.5.3 PeE/Pesticides 

Pesticides were not detected in the sediment samples collected from the river (fable 15). 
Aroclor 1260 was detected at Location BMI-5 at a concentration of 470 ug!kg. No other 
PCBs were not detected at any other river 19Qi!ion. · 

6.5.4 Grain Size 

6.5.5 

Greatei'than 50 percent of the sediment sample composition was comprised of sand for 
the river samples, ranging from 51.4 to 70.6 percent. Only the reference location 
contained gnrvel at 2.8 percent. No other location contained gravel. The next highest 
composifiofiWas silt ranging from 7.8 percent to 34.9 percent (fable 16). 

Total Orgariic Carl>on 

The sediment samples collected from the river were analyzed for total organic carbon. 
The percent organic c:irbon in the river samples was very low, approximately I percent at 
Loeations BMI-3 and BMI-6. This indicates that the composition of the sediment was 
mostly minetal at this location. The highest organi> carlx!n was found at Reference Area 
No. 2 at·J2.2 percent. All other river locations were below 4.5 percent organic carbon · 
(table 1'6). 

6. 6 Results of the Analysis of Surfuce Soil 

6.6.1 Metals 

Soif s3iriPieswerecollecteirafthe same locations as the small mammal trap lines, as well 
as from the area identified as the PCB Spill Area and a location near the Emergency 
Pond (fable 17). The Treatment Plant sample had the highestZn concentration at 710 
mg!kg. The.Fly Ash Pile contained elevated As, Ba,_Cu, Cr, Hg, Ni, and Se compared to 
the other samples. 

There were no other clear trends in the metals results. This is not unexpected because the 
sclection of the soil sampling locations was based on the proximity to different 
contantinant sources throughout the site. 

6.6.2 VOCs 

Acetone (190 ug!kg) and chloroform(l9 ug!kg) were detected in the soil samples 
collected from the Fly Ash Pile. It should be noted that the positive results for VOCs in 
the Fly Ash Pile are. estimated due to the internal standard exceeding the QC criteria. 
Methylene Chloride was detected in •estimated amounts from the PCB Spill Area (an 
estimated 4 ug!kg) and the Treatment Plant Area (an estimated 3 ug!kg). No other VOCs 
were detected in the soil sampleS collected on the site (fable 18). 

6.6.3 _ PCB/Pesticides 

Pesticides were not detected in any !roil samples. Aroclor 1248 and Aroclor 1254 were 
detected in the soil sample collected from the PCB Spill Area at concentrations of 84 
ug!kg and 340 ug!kg, respectively: PCBs were not detected at any other location (fable 
19). 

215\del\fr\9902\fr2215.wpd 54 



AR300370AR300370

• 

6.6.4 BNAs 

Chrysene was detected in the soil sample collected from the PCB Spill Area at a 
con=tration of I ,200 ug/kg. This concentration was estimated below the detection 
limit. BNAs were not detected in any other on-site soil sample (Table 20). 

6.6.5 Gtain Size 

Except for the areas near the Emergency Pond, the on-site soil samples contained less 
than 13.6 percent gravel (Fly Ash Pile). The soil samples were composed mostly of 
sand, ranging from 34.6 percent at the Fly Ash Pile to 87.2 percent adjacent to the 
Emergency Pond. Clay made up for less than I 0 percent of the composition and colloids 
made up less than 25.7 percent (fable 21). 

6.6.6 Total Organic Caibon 

The soil samples collected for the toxicity tests were analyzed for TOC. The results are 
variable with the fly ash pile having the greatest TOC at 29.4 percent and the next highest 
found in the Emergency Pond at 17 .I percent. The lowest of the on-site soil samples 
was 3.8 in the wetland area of the site. All other locations had less than 8.1 percent 
organic carbon (fable 21). 

6.7 Description·ofthe Aqueous Phase Surface Water TOXicity Evaluation 

6.7.1 Pimephales promelas 

Chronic (7 -day) aqueous phase toxicity tests were condncted on surface water _samples 
from Sulfate Basin No. I, the Emergency Pond, the Polishing Pond, Sulfate Basin No. 5 ,A 
and Fly Ash Basin No. 6. After seven days of exposure, the survival of P. promelas · 'W' 
ranged from 49 percent (Polishing Pond at a 50 percent dilution) to 100 percent in 
Sulfate Basin No. I. Both the 50 percent dilution and the 100 percent sampTes from the 
Polishing Pond displayed significantly reduced survival (Ji=0.05). Survival was also 
significantly reduced (p=0.05) in Fly Ash Basin No.6 (fable 22). 

To determine if the concentration of metals in the water impacted survival, a correlation 
analysis was conducted. There was no correlation between Zn and survival_ The 
concentrations of As. Cd, Cr, Cu. Ni, volatile organic compounds, and Pest/PCBs were 
below the method detection limit. and no comparison was made. In addition;-a 
correlation was conducted using pH, conductivity, dissolved oxygen, and hardness. 
Again, there was no correlation with survival. 

In addition, the ambient water quality criteria for Zn (U.S. EPA 1992) was c:ilculated. 
based on the hardness of the water, for the on-site basins. The acute criteria ranged from 
137-237 ug!L total Zn, and the chronic criteria ranged from 124-215 ug!L total Zn. It 
should be noted truit the concentration of Zn in the Emergency Pond and the Polishing · 
Pond exceeded the acute and chronic criteria. Titis may explain the mortality in the 
Polishing Pond. However, the concentration of Zn in the Emergeacy Pond (I ,70.0 ug!L) 
did not cause any mortality in the fathead minnow. The concentration of Zfi in Fly Ash 
Basin No. 6 was approximately 2.5 ug!L and this water sample had significant mortality, 
even though the concentration of Zn was far below the criteria. 

The concentration of Zn in the water column was also compared to the literature. Kock 
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and Bucher (1997) indicated anLC,ofZn to rafubowtrout of 1,900 to 2,300 ug/L (at a 
hardness of 140-180). The Emergency Pond had the highest concentration of zinc at 
1,700 ug/L (hardness of229). This water Samjile did noi cause a significant reduction in 
~ of Pimepha/es promelas. 

Growth of Pimephales prome/as was measured as mean dry weight. The mean dry 
weight of the surviving individuals ranged from 0.43 mg per organism (Polishing Pond) 
to 0.53 mg per organism (EmergencyPorui). Nq sigt!ificant differences were noted in the 
growth of the fish during the expoSUie period. The complete results of the toxicity tests 
are included in Appendix F. 

6. 7.2 Ceriodaphnia dubia 

Chronic· (7 -day) aqueous phase toxicity tests were conducted on surface water samples 
from Sulfate Basin No. I, the Emciiency Pond, the Polishing Pond, Sulfate Basin No. 5 
and Fly Ash Basin No.6. Survival of Ceriodaphnia dubia ranged from 90 percent to 
100 percent in the samples. There were no significant differences (IF0.05) in survival 
between any treatment and the contrt•l. Mean neonate production in the surviving 
females rimged from 15.7 yonng to 27.7 young per female. There were no significant 
differences (p=0.05) in neonate production between the control and the site water 
samples (Table 23). · ·· 

· The results of these toxicity teSts were coriqiared with those in the literature. Zou ( 1997) 
found a No Observed Effect Coricenti'alimi (NOEC) of 25 ug/L and a median effect 
concentration (EC,} of 249.8 ug/L ZnCI, for the inhibition of the brood size for a 
cladoceran A .comparison or-these concentrations to those fonnd in the on-site basins 
indicate that the NOEC was exceeded in all basins except Fly Ash Basin No. 6 and the 
EClO was exceeded in the Emergency Pond. Zcm (1997) detennined the NOEC and the 
E~ based on the number ofprogeny after four, five, and six broods. A standard 7 -day 
chronic cladOCI'ran test is tenninated following three broods (as were the tests in this 
study). Therefore, although ~.of the adults and the total number of progeny was 
not impacted, there could be potential effects after a longer exposure duration. 

6.8 Description ofthe Solid-Phase Sediment Toxicity Evaluation 

6.8.1 Hyallela azteca 

Ten-dav whole sediment toxicity testS were contlucted on surface sediment samples from 
the So~th Fork of the. Shenandoah River. Tests were eonducted on sediment samples 
collected from Reference No.2, BMl-1, BMl-2, BMl-3, BMI-4, and BMl-5. Survival 
iJ:i the Reference No. 2 sediment was not significantly different (p=0.05) from that of the 
control following the 10-day exposure period. There were no significant differences in 
the survival berween any of the locations and the reference. At the completion of the 
exposure, the organisms were weighc:d and measured. There were no significant 
difference!; in the length or the weight between any of the locations and the reference 
(Table 24). 

Sediment samples were also collected from Sulfate Basin No. I, Ay Ash Basin No. 6, 
Sulfate Basin No. 5, Emergency Pond, Polishing Pond, and Viscose Creek. Survival 
was significantly reduced (p=0.05) ins&limentsamples collected from Sulfate Basin No. 
5, the Emergency Pond, and the Viscose Creek. 
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To determine if the metal levels in the on-site basins were impacting survival. a 
correlation analysis was conducted to compare pe=nt survival and metal levels. This 
analysis indicated that increasing Zn conceritrations were negatively correlated with 
percent survival in amphipods (p--Q .I 0). A correlation was also conducted with As, Cd. 
Cr, Cu, Pb, and Ni, and the results indicated that there was no correlation between 
survival and these metals. 

Growth was measured as length and weight. Growth in the Sulfate Basin No. 5, could 
not be determined due to 100 pe=ntmottiility (fable 25). A correlation analysis was 
conducted to compare growth (both length and weight ) and metal levels. Thii; analysiS · 
indicated that increasing Zn concenti'atioriS were negatively correlated (excluctlng Sulfate 
Basin No. 5) with the weight of the amphipods (p=O.IO). There was no correlation 
between the length of the amp hi pod and zinc concentrations. A correlation was also 
conducted with As, Ccl, Cr, Cu, Pb, and Ni, and the results indicated that there was no 
correlation between growth and these metals. 

6.8.2 Chironomus ten tans 

Ten-day whole sediment toxicity tests were conducted on surface sediment samples 
collected from the South Fork of the Shenandoah River. Samples were collected from 
Reference No.2. Blvll-1, Blvll-2, HMI-3, Blvll-4, and BMf-5. There were no 
significant differences between the control and Reference No. 2. Survival was 
significantly ,educed (p=0.05) in the sediments collected from the Blvll-5 (59 percent 
survival). 

Growth was measured as dJy weight in the organisms surviving at the completion of the 
tests. There were no significan.t differences in the growth as compared to the control 
(fable 24). 

Sediment samples were also collected from several basins on the site. Samples were 
collected from Sulfate Basin No. I, Fly Ash Basin No.6, Sulfate Basin No. 5, 
Emergency Pond, Polishing Pond, and Viscose Creek. Survival was signifiC3J!tly 
reduced (p=0.05) in the sediments collected from Sulfate Basin No. 5, Fly Ash Basin No. 
6. the Emergency Pond. and the Polishing Pond. To detennine if the metal levels in the 
on-site basins were impacting survival, a correlation.analysis was conducted to compare 
percent survival and metal levels. This analysis indicated that increasing Zn 
concentrations did not correlate with percent survival in chironomids (p--Q.l 0). A . 
correlation was also conducted with As, Cd, Cr, Cu, Pb, and Ni, and the results indicated 
that there was no correlation with these other metals. 

Growth was measured as dry weight in C. tentans. Growth of the control and the 
reference samples were within the acceptable limits of the assay; however, the sediment 
from Reference No. 2 resulted in growth which was significantly greater (p=0.05) than 
the growth observed in the control, Sulfate Basin No. 5, Fly Ash Basin No. 6, and 
Emergency Pond (fable 25). A correlation was also conducted which compared growth 
and the concentration of zinc in the sediment. There was no correlation between Zn 
concentration and growth of chironomids (p--o .I 0). A correlation was alSo conducted 
\\ith As, Cd, Cr, Cu, Pb, and Ni, and the results indicated that there was no correlation 
with these other metals. 
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6.9 _ Description of the Solid-Phase Soil Earthwonn Toxicity Evaluation 

6.9.1 Results of Earthworm 14-day Toxicity Evaluation 

Soil toxicity tests were c:Onducted on surface soil samples from the Reference, Wetland 
Area, Emergency Pond, PCB Spill Area, Wastewater Treatmertt Plant and Fly Ash Pile. 
Survival at the 14-day endpoint met or exceeded 99 percent in all treatments. None of 
the treatments exhibited statistical significance differences from the conn-ol or reference 
(Table 26). 

6.9.2 Results of the Earthworm 28-day Toxicity Evaluation 

Soil toxicity tests were condncted on surface soil samples the Reference, Wetland Area, 
Emergency Pond, PCB Spill Area, Wastewater Treatment Plant and Fly Ash Pile. Some 
mortality was observed in the samples from the Reference Area and the Fly Ash Pile 
after the 28-day exposure period. Survival at the 28-day endpoint met or exceeded 81 
percent in all treatments. None of the treatments exhibited statistical significance 
differences from the control or Refen.once (Table 26). 

Growth was measured as wet weight and converted to percent based on the initial 
weights. The average percentage growth of tlie worms ranged from -20· percent (Fly Ash 
Pile) to 43.2 percent. (Wastewater Treatment Plant). The average laboratory control and 
field reference percentage groWths were 40.4 and 2.4 percent, respectively. The average 
percentage growth was reduced in two samples; the Fly Ash Pile and the PCB Spill Area 
(Table 26). 

A correlation analysis was conducted to determine if the growth in earthworms was 
related to metals in soil and tissue, PCBs in soil and tissue, and other physical parameters 
such as grain size and TOC. The growth in the _earthworms was not correlated with any 

· of these factors. However, the soil sample collected from the PCB Spill Area was 
composed of a Very dense clay material and the soil sample collected from the Fly Ash 
Pile was composed of a very fine ash material. Therefore, these physical differences in 
the soil type (compared to the more Clrganic loam collected from the other areas) may be 
the reason for the reduced growth in the worms. 

6_9 :3 Metals in Earthworm Tissue 

. With the exception of Sb, Be, Cd, Ni, Hg, Ag, V and Tl, all remaining TAL metals were 
detected in earthworm tissue. The maximUlYI concentrations of these metals were as 
follows: AI (1,600 mglkg), As (26 mglkg), Ba (79 mglkg), Ca (5,700 mglkg), Cr (6.5 
mg/kg), Co (11 mglkg), Cu (32 mglkg), Fe (2,500 mg/kg), Pb (3.3 mg/kg), Mg (1,600 
mglkg), Mn (140 mglkg), K (9,700 mglkg), Se (8.4 mg/kg), Na (6,500 mglkg), and Zn 
(180 mglkg) (Table 27). The mean and maximum concentrations were calculated (in 
both wet and dry weight) for. each metal usedin the food chain models (Table 28). 

A review of the literature indicates tl13t the concentration of metals in earthworm tisSIIe is 
dependent on the soil concentration, the intrinsic rate of bioaccunmlation, and the 
tolerance of the organism to that element. ·It also depends on the influence of soil factors 
(e.g., pH or total organic cariJon) detenniningthe availability of the metal for uptake. 
(Ma 1982). Hartenstein eta!. (1980) found that in soils containing 68-210 mglkg Zn, 
the npper concentration ofZn in earthworms was 250 mglkg. VanGestel eta!. (1993) 
found that 560 mglkg Zn in the soil significantly reduced the number of cocoons and the 
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number of juveniles produced by earthwoiiiiS. , The soil sample collected from the 
Treatment Plant Area (710 mglkg) was higher than this level. Therefore, while survival 
may not be impacted by the concentration of metals in the on-site soils, the reproductive 
ability of the worms may be impacted. 

6.9.4 PCBs in Earthwonn Tissue 

Following the completion of the 28-day earthworm toxicit;y test, the animals were 
allowed to clear overnight. The animals were then frozen and shipped to REAC. The 
worms were analyzed for PCBs. Based on the mass of sample submitted. there was 
sufficient volume for the analysis of each replicate sample. It should be noted that the 
holding time for the extraction of !lie earthworms was exceeded by two days for sample 
Lab Control lA and 11-215-505A and by one day for all remaining earthworm samples. 
The QC protocol requires that all PCB results be qualified as estimated. 

The results indicate that low levels of Aroclor 1248 were fonnd in every sample, 
including the control sainples [six replicates (Table 29)]. The concentration of Aroclor 
1248 in the worms exposed to the control soil range from 61 to 3 50 ugtkg. The 
concentration of Aroclor 1248 in the worms exposed to site soil range from 61 to 540 
uglkg. The highest concentration of Aroclor 1248 was detected in the worms exposed to 
soil from the PCB Area (500 to 540 ugtkg). Therefore, it appears that the presence of 
this Aroclor is site related, however, the concentrations are confounded by the presence 
of Aroclor 1248 in all of the worms. Worms were not analyzed at the beginning of the 
tests, so it is difficult to determine the source of Aroclor 1248 in the control worms. 

Aroclon; 1254 and 1260 were not detectOO~in the Colltrol, Reference, W ctland Area, or 
Fly Ash Pile. These Aroclon; were detected in the Emergency Pond, PCB Spill Area, 
and Treatment Plant The concentration of Aroclor 1254 ranged from 46 to 81 ugtkg 
(estimated below the detection limit) from the Emergency Pond samples: from 2.200 to 
2,800 uglkg from the PCB Spill Area; and from 37 to 47 ugtkg (estimated below the 
detection limit) at the Treatment Plant 

The concentration of Aroclor 1260 ranged from 64 to IO<rugtkg (estimated below the 
detection limit) from the Emergency Pond samples: from 54 to 81 ugtkg from the PCB 
Spill Area; and from 53 to 64 ug!kg (estimated below the detection limit) in the 
Treatment Plant. The mean and maximum concentrations were calculated (in both wet 
and dry weight) for PCBs used in the foOd chain models (Table 28). 

A rcviev.· of the literature indicates that presence of PCBs in tissue may suppress 
secretory rosette formation. Fitzpatrick et al. (1992) found that a tissue concentration of 
1,900 mgtkg dry weight reduced the ability of E. foeti do coelomic leukocyte,< .to form 
secretory rosettes. In another study, Rodriguez et al. (1989) found that a tissue 
concentration of 76.5 mglkg dry weight also suppresses secretory rosette formation. The 
reduction of secretory rosettes iinplies an immunosuppression function in worms. The . 
concentration of PCBs accumulated in earthworms exposed to soil collected on site are 
far below these concentrations. 

It is interesting to note that PCBs were detected ouly in the soil sample collected from the 
PCB Spill Area, yet earthworms exposed to the soil from the Treatment Plant Area and 
the Emergency Pond Area also contained measurable levels of PCBs. Diercxsens et al. 
(1985) explained that earthworms concentrate PCBs in much higher levels than those 
found in the soil by selectively feeding on the soil fraction with a high organic matter · 
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content. This may <£)<plain why PCBs were detected in the tissue but not in the soil. 

6.10 Results of the Fingernail Clam Analysis 

Fingernail clams :were collected at each of the locations in the South FOlk of the Shenandoah 
River that the benthic macroinvertebrates and toxicity test sediment were collected (Reference No. 
2, BMI-1, BMI-2, BMI-3, BMI-4, and BMI-5). Clams were pooled to provide sufficient mass for 
analysis. This prOvided enough mass for at leastnvo analyses from each location except for BMI-
4, in which there was only sufficient mllss for one analyses. 

Clams were anai)'Zed for TAL metals, Pest/PCBs, percent moisture, and percent lipids. Several 
pesticides were detected in the clam tissue (Table 30). Aldrin. g-chlordane, dieldrin, and 
methozych!or were detected in low levels in several of the clam samples. Heptachlor epoxide was 
detected in at least one replicate clam sample collected at each location (at estimated levels below 
the detection lintits). The compound 2,2-bis(4-chlorophenyl)-l,l-<licloroethylene (p,p'-DDE) was 
detected at a low level at the reference locatio:n, and it was detected at a concentration of 63 uglkg 
at a clam sample collected from BMI-4. Endlin was detected in one clam sample collected from 
BMI-3 at a concentration of 47 uglkg. ~~· 

Polychlorinated biphenyls were detected in every clam sample. Aroclor 1254 was detected at 

con~t!<:!~ UU,.t ~Iii.~ .. ~~ 62 .. ~o 2,~P~."!¥'k!I,}.!X.!:e.\~t. The highest concentration was 
detected at BMI-4, and the lowest concentration was detected at BMI-5. Aroclor 1260 was also· 
detected in several of the clam samples at a range of 64 ug/kg to 510 ug/kg. The only 
concentration of Aroclor 1260 above the detection limit was 510 ug/kg in clam sample BMI-4. 
The clam samples from the Reference location and Bl\1]-1 did not contain Aroclor 1260 above the 
detection limit. The mean concentration alld maximum concentration were calculated (in both wet 
and dry weight) for PCBs nsed in the food chain models (Table 31). 

The clams were also analyzed forT AL metals (Table 32). Antimony, Be, Cd, Co, Ni, Ag, Tl, and 
V were not detected in any clam sample. Of the contaminants of concern, mercnry was detected 
in all samples above the detection limits, with 1. 0 mglkg detected in an upstream reference 
sample. Arsenic ranged from 1.8 mg/kg at BMI-3 to3,6~at BMI-1, and Cr ranged from non 
detected at BMI-1, BMI-2, and BMI-3 to 4.7 at BMI-5. Copper ranged from 16 mg/kg at BMI-3 
to 44 mglkg at the Reference location and Zn ranged from 70 mg/kg at BMI-3 to 190 mg/kg at the 
Reference location. In reviewing the data, the bioaccumulation factor (BAF) for Zn from 
sediment to clams ranged from 0.8at BMI-3 andBMl-5 to 3 at BMI-4. However, the BA,F for Zn 
is fairly unifoJ:IIl.between locations with the m<:<III being 1.7 (± 0.7). Th~ mean concentration and~ 
maximum concentration were calculated (in both wet and dry weight) for metals used in the food 
chain models (Table 31). · 

Doherty ( 1990) reviewed the .literature on the use of the_ Asiatic clam as a biological indicator. 
The 'studies indicate that they do accumulate <lrganic pollutants and metals from both the water 
and the sediment. In another study, Elder and Mattraw (1984) measured pesticides and PCBs in 
clam tissues, sediment and bottom-load detritllS and this study indicated an increasing trend in the 
ai:cumulation ofPCBs from sediment to detritns to clams. It also indicated that chlordane levels 
were I 0 times higher in detritus and 50 times higher in the clam tissue than in the sediment (even 
at levels not detected in the sediment). This same pattern was noted in the·samples collected from 
the Avtex Fibers Site. However, literature was not available on the effects of PCB tissue 
concentrations on the clam. 
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6.11 Results of the Fish Tissue Analysis 

6. 11.1 Redbreast Sunfish 

The fish were analyzed for metals, Pest/PCBs, percent lipids, and percent moisture. 
Several pesticides were detected in the fish tissue. Several of the BHC congeners, 
heptachlor, heptachlor epoxide, chlordane, dieldrin, and e:ndrin were detected in the fish 
tissue. The compound p,p'-DDE was detected in every fish tissue sample above the 
detection lintits. The concentration ofDDE ranges from 17 ug/k.g at Outfall 001 to 42 
ug/k.g at the Downstream Location. The concentration of DOE increases from Outfall 
002 to Outfall 004 to the Downstream Location (Table 33). 

Polychlorinated ·biphenyls were detected in every sunfish sample, including the 
Reference. Aroclor 1254 was detected at an average concentration of 86 uglk.g at Outfall 
001 to 551 ug/k.g at Outfall 004. Aroclor 1254 was not detected in fish collected from 
the Downstream Location. However, this may be due to the large concentration of 
Aroclor 1260 detected at this location. which may have masked the concentration of 
Aroclor 1254. Aroclor 1260 was detecied in all sunfish tissue samples. The 
concentration ranged from an average of !52 ug/k.g at Outfall 00 I to 9488 ug/k.g at the 
Downstream Location. The concentration of Aroclor 1260 iilcie3ses iri a doWilstream 
direction. All fish contained greater than I mg/k.g total PCBs at the Downstream 
Location (on a dry weight basis) (Table 33). The mean concentration and ma'<imum 
concentration were calculated (in both wet and dry weight) for PCBs used in the food 
chain models (Table 34). 

To determine the signilicance of these levels, studies reported in the literature wen: 
reviewed. U.S. EPA (1980) indicated that a whole body concentration of Aroclor 1242 
of 0.4 mg/k.g, wet weight produced eggs with low survival and numerous fry deformities · A 
in rambow trout. In another study, Mayer et al. ( 1997) found that a whole body • 
concentration of 4.8 mglk.g (assumed to be on a wet weight basis) Aroclor 1254 caused 
signilicant increases in thyroid activity after an exposure of 193 days. This may be 
important because thyroid function is assOciated with most major biochentical functions 
in fisiL Two of the redbreast sunfish collected from the Downstream Location contained 
PCBs at levels of 4.5 mg/k.g, wet weight. Recognizing that different Aroclors have 
different toxicities, the concentration of PCBs in redbreast sunfish comes close to or 
exceeds concentration shown to have effects in laboratory studies. A review of the 
literature by Niinti (1996) summarizes that in laboratory studies >50- 100 mg/k.g in fish 
tissue may be required to adversely affect growth and reproduction. 

Arsenic, Cd, Pb, and Ni were not detected in any redbreast sunfish (Table 35}. 
Chrontium was detected in several fish collected from the reference area (in siX fish 
ranging in concentration from 1.4 .to 2.5 mg/k.g), Outfall 00 I (in four fish ranging from 
1.5 to 2.1 mg/k.g), Outfall 002 (in three fish ranging from L5 to 2.7 mg/k.g), Outfall 004 
(in four fish ranging in concentration from 1.5 to 2.3 mg/k.g, and Downstream (in five 
fish ranging in concentration from 1.2 to 1.5 mg/k.g). Copper was detected in several fish 
collected from the Reference Area (irt seven fish ranging in concentration from 1.5 to 2.9 
mg/k.g), Outfall 001 (in four fish ranging froin 1.5 to 10.0 mg/k.g); Outfall 002 (in eight 
fish ranging from 1.6 to 4.1 mg/k.g}, Outfall 004 (in eight fish ranging in concentration 
from 1.9 to 5.4 mglk.g, and Downstream (in eight fish ranging in Concentration frOm 1.5 
to 5.8 mg/k.g). Mercury was also detected in every redbreast SUI!fish at concentrations 
ranging from 0.69 to 0.81 mg/kg. 
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Zinc was detected in every sunfish. The mean concentration of Zn increases moving in a 
downstream direction. The mean concentration of Zn in the fish collected from the 
reference area is 67 mglkg (± 91)lglkg), which increases to .a mean concentration of Zn in 
the Downstream Location of 80 mg/kg ( :!: 14 mglkg). However, because of the overlap in 
the standard deviation of these concentrations, this increase may not be significant. The 
mean and maximum concentration were calCulated (in both wet and dry weight) for 

. metals used in the food chain models (Table 34). 

6.11.2 Carp 

Seven carp were collected from Sulfate Basin No. 5 and the fish were analyzed for whole 
body metals, pesticide!PCBs, .moistwe, and lipids. ·Several pesticides were detected in 
the Caip tisstie at.estitnliiedvalues. -The compounds b-BHC, aldrin, a-chlordane, and 
endrin ketone were detected in several fish. The compound p,p'-DDE was detected in 
every carp at levels below the detection limit. The concentrations ranged from 4.5 uglkg 

· to 13 ug/kg, dry weight. The only pesticide detected above the detection limit was endrin 
in one fish at a concentration of 26 ti~g, dry weight (Table 36). 

Polychlorinated biphenyls were detected in every carp collected from Sulfate Basin No. 
5. Aroclor 1254 ranged from l!Ouglkg to 290 uglkg, dry weight. Aroclor 1260 ranged 
from I 00 to 210 uglkg, dry weight. The peak pattern on the spectrograph indicated that 
although the compounds were detec!t:d above the detection limit, the compounds were 
weathered (Table 36). The mean coneentriitiori and maximum concentration were 
calculated (in both wet and dry weight) for PCBs used in the food chain models (Table 
37). 

Carp collected from Sulfate .BaSin No. 5 were also analyzed for TAL metals (Table 38). 
· Of the metals of concern previously identified, As, Cd, and Ni were not detected in fish 
tissue. Lead was detected in on.e fish at a concentration of 2.3 mglkg. Chromium was 
detected in sil< of the seven fish colle.."led at concentrations ranging from 2 mglkg to 3.2 
mglkg. Zinc was detected in every fish at concentrations ranging from 280 mglkg to 
1300 mglkg: · Mercury was detected in two carp above the detection limit at 
concentrations of 0.16 and 0.19 mglkg. The mean concentration and maximum 
concentration were calculated (in both wet and dry weight) for metals used in the food 
chain models (Table 37). 

6.12 Results of the Small Manunal Trapping 

A variety Or smallirlammaJ.s werecollected from e;~ch of the four trapping areas. Seventeen small 
mammals were collected from the Reference Area; 10 of which were B/arina brevicauda 
(shorttail shrew) and seven which were Microtus pennsylvanicus (meadow vole). Seven animals 
were captured near the Wastewater Treatment Plant; five of which were meadow vole, one was a 
Peromyscus leucopus (deer mouse), and one was an unidentified juvenile. Ten animals were 
collected from the Fly Ash Pile and they were all meadow vole. Only four animals were collected 
at the Wetland Trapping Area; one of which was a shorttail shrew and the others were deer mice. 

6.12.1 Metals 

The concentrations of metals in the ~mall manunals were compared for each location and 
between each species (Table 39). Based on the results, there are no clear differences 
between either the species or the area: For example, the concentration of Zn ranged from 
92 to 130 mglkg in the Wetland Area, from 85 to 110 mglkg in the Treatment Plant Area, 
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from 67 to 120 mg/kg in the Fly Ash Pile, and from 76 to 240 mg/kg in the Reference 
Area. 

To make comparisons of the data, the data was converted to wet weight by multiplying 
by the percent solids. In addition, a meaii c6ncentra:tion Was determined for the metals 
from each of the trapping areas. Arsenic ranged from 0.12 mglkg at the Wetland Area to 
0.18 mg!kg at the Fly Ash Pile. Cadmium ranged from o:11 at the Treatment Plant Area 
to 0.17 mg!kg at the Wetland Area. Chromium ranged from 0.48 mg!kg at the Wetland 
Area to 0.68 mg!kg at the Fly Ash Pile. Copper ranged from 2.15 mg!kg at the Treatment 
Plant Area to 3.2 mg!kg at the Wetland Area Nickel ranged from 0.38 mg!kg at the 
Reference Area to 0.40 mg!kg at the Wetland Area. Zinc ranged from 26.5 Il!g!kg at the 
Fly Ash Pile to 34.2 mg!kg at the Referene!' Area. Mercnzy was not detected in small 
manunals collected from the Treatment Plant or Fly Ash Areas. Two animals had Hg 
cciieentrations above the detection limit at the Wetland Area (0.24 and 0.08 mg!kg) and 
six animals had Hg concentrations above the detection limit from the Reference Area 
(0.21 to 0.49 mglkg). The mean concentration and maximum concentration were 
calculated (in both wet and dry weight) for metals used in the food chain models (Table 
40). 

It appears that several of the contaminants are highest in the Wetland Area. However, 
this may be due to a small sample size compared to the number of animals collected froin 
the other trapping areas. - · 

A review of the literatnre indicates that the accumulation of metals in mammals is 
variable. Johnson et a!. ( 1977) found that the total tissue concentration of zn was not 
significantly different in manuttals trapped in an area containing an average of 131 mg!kg 
compared to a concentration of21,000 mg!kg Zn. In another study, Talmage and Watson 
( 1991) found that the tissue Zn concentration in nine species of small mammals collected ,A 
from reference areas ranged from 95--~-101 mg!kg, dry weight. These levels are in fact W 
higher than those levels found on the site. Also, Ma ( 1987) found that the accumulate9 
levels of Zn, and Cd and Pb, do not consistently reflect the metals concentration found in 
the soil, and that the concentration is based on the bioavailability of these metals and the 
factors that affect availability. 

6.12.2 . Pesticides/PCBs 

Small mammals were also analyzed for Pest/PCBs (Table 41). Low levels ofendrin 
ketone, heptachlor epoxide, p,p'-DDE, dieldrin, endrin, and p,p'-DDT were detected in 
several of the small mammals collected from the Referene!' Area. In most instances, the 
cone!'ntrations were estimated below the detection limit. No pesticides were detected in 
the animals captured from the Treatment Plant Area Endrin ketone was detected in one 
animal collected from the Wetland Area at 22 uglkg dry weight, and endrin ketone and 
p,p' -DDT were each detected in one animal collected from the Fly Ash Pile. Based on 
these results. it appears that pesticides are not accumulating in animal tissue. A larger 
number of pesticides were detected in the animals collected from the Reference Area. 
This may be due to the larger number of animals captured from this area ( 17) compared 
to the other areas (10 from the Fly Ash Pile, 4 from the Wetland Atea, and 7 from the 
Treaonent Plant Area). 

Small mammals were also analyzed for PCBs. Aroclors 1254 and 1260 were detected in 
many of the animals. Aroclor 1254 was detected in one animal collected from the 
Reference Area (0.095 mg!kg), and Aroclor 1260 was detected in nine of the seventeen 
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animals <;ollected from the Reference Area at concentrations ranging from O.Gl8 mglkg 
to 0.22 mglkg, dry '¥eight. _ 

Aroclor 1260 was detected in- all animals collected from the Treatment Plant at 
- -u- -concentrations ranging from 0.25 to 0.74 mglkg, dry weight Only four ofthe 10 animals 

· collected from the Fly Ash Pile contained Aroclor 1260 at concentrations ranging from 
0.04 to 0.910 mglkg, dry weight._ Twopl!lofthe four animals collected from the 
Wetland Area contained Aroclor 1254 (0.46 and 0.18 mg!kg, dry weight) and all four 
animals contained Aroclor 1260. The concentrations were extremely variable. ranging 
from 0.028 to 6.3 mglkg,_ dry weight._ The highest concentration was in a deer mouse (6.3 
mglkg, dry weight). Due_ to the small sample size, it is difficult to detehnine if these 
concentrations accurately represent ~b.e contaminant levels in small mammals inhabiting 
the Wetland Area. 

Although it is difficult to make_ comparisons due to the small sample size, Batty et a!. 
(1990) found that a whole body concentration ofPCBs at 0.42 • 4.17 (mean of2.3 
mg!kg) caused an inhibition ofreproduction and changes in the liver, spleen, adrenal and 
testis functioli. The level of Aroclor 1260 in a deer mouse collected on site was 2.5 . 
mglkg wet weight (6.3 mglkg, dry weight). The other animals contain~d much lower 

. tissue concentrationS. The mean c6ri.celltriltionand maximum concentration were 
calculated (in both wet and dry weight) for PCBs used in the food cltain models (Table 
40). ' . 

6.12.3 __ Histopathology 

Sections of the liver and kidney were evaluated for histopathological anomalies 
(Appendix G). Based on the results of the pathology report, specific toxic, neoplastic, or 
primary degenerative changes were not identified in the liver or kidney tissues. 
Specifically, long-term lesions appeared in animal 237 (deer mouse collected from the 
Treatment Plant Area) which indicated an infection that appears to be ascending up the 
biliary tree. There was an active inft:ctious and inflantmatory process in animal 233 
(meadow vole collected from the Treatment Plant Area). 

Other animals demonstrated focal areas ofiliflammation and a suggestion of parasitic 
ffiigration. In addition, animal 214 (shorttail shrew collected from the Reference Area) 
had amy1pjdosis in the liver and reQal glomeruli. This suggests a bacterial infection or 
chronic inflammation inother sites, resulting in some type of atypical antigen/antibody 
response in this individual. 

Overall, the report indicates that the tissues were well preserved and that many of the 
animals were immature (Appendix G). 

6.13 Results of the Benthic Macroinvertebrate SurVey 

The organisms in each sample were removed from the substrate, identified to lowest practical 
taxon and enumerated (Table 42). To!al numbers of organisms collected ranged from 236 to 
1243. The to!al number of distinct taxa identified (taxa richness) ranged from 15 to 29, with the 
lowest richness found at BMI-3 and the hight:st at BMI·I. Standardized community metrics were 
calculated for each sample (Table 43). 

The toial-nuritber of organisms present and the number of distinct taxa identified are presented. 
The functional group of each taxa was determined by using the tables in Merritt and Cummins 
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(1996). The number of scrapers and filterers were detemrined and used to evaluate the 
scraper.filtercr ratio. Species diversity in each sample was evaluated using Shannon's H'. The 
number of organisms in the orders Plccoptera, Ephemeroptera, and Trichoptera were determined 
and compared to the numbers of organisms iri the family Chironomidac to evaluate the 
Ephemeroptera/Plecopteraffrichoptera:Chironomid (EPT:C) ratio. The percent contribution of 
the dominant taxon was calculated by dividing the D.11Jllber of organisms in the most abwtdant 
taXon by the total number of organisms collected. All calculations were performed using 
Microsoft Excel. Hilsenhoff' s biotic index was cenducted using the modifications suggested by 
the U.S. EPA's Rapid Bioassessment Protocol (U.S. EPA 1989). -

To detemrine the biological condition at each station, the metrics were averaged across the three 
replicates ('or recalculated, depending on the menic) and the result tabulated for each of the six 
stations and the reference. The condition seore at'each station was then compared to the score at 
the refereliee and evaluated using the criteria in U.S. EPA (1989). 

The metrics were then averaged across replicates or recalculated as appropriate to determine the 
community metrics for each of the stations (fable 44). There are no obvious 
upstream/downstream trends in the data. Stations 1,2,4,5 and 6 were conSidered not impaired 
compared to the reference. Station 3 can be considered slightly impaired compared to the 
reference. This appears to be due to a reduction in Biotic Index, a decreased EPT:chironomid 
ratio, and a reduced EPT index. The H'diversity was also lower at BMl-3 than any of the other 
stations. Because the condition index was ouly slightly depressed relative to the reference, care 
should be exercised to consult additional available data on water and sediment quality, stream 
flow and depth, and habitat quality before further interpretations are made regarding these data A 
complete report on the benthic macroinvertebrates collected from the river is included in 
Appendix H. 

RISK CHARACTERIZATION 

The follov.ing method was used to calculate risk. To estimate the risk to wildlife in the model systems 
utilizing the A vtex Fibers site, implications of the exposure concentrations need to be determined. The HQ 
method (U.S. EPA 1989, Barnthouse et al. 1986) comparesexposilre concentrations to .Co logical 
endpoints such as reproductive failure or reduced growth. The comparisons are eXpressed as ratios of 
potential intake values to population effect levels, or: 

Hazard Quotient (HQ) = Mean Exoosure Concentration 
No Observed Adverse Effect Level (NOAEL) 

A HQ greater than one indicates that exposure to the contaminant has the potential to cause adverse effects 
in the organism. A HQ less than one does not indicate a lack of risk. The HQ should be interpreted based 
on the severity of the effect reponed. The results of the risk characterization are presented next. For 
informational purposes, hazard quotients were also calculated using LOAEL values and also using the 
maximum concentration of a contaminantfrom an area. A summary of the LOAELsiNOAELs used for 
each receptor species are listed in Table 45 and a summary of the life history parameters are listed in Table 
46v 

7. I Assessment Endpoint No. I - Protection of benthic invertebrate communities to maintain specieS­
diversity arid nutrient cycling (trophic strUcture), to provide a food source for higher level 
consumers, and to insure that contaminant levels in benthic invertebrate tissues are low enough to 
minimize the risk of bioaccumulation and/or other negative toxic effects in higher trophic levels. 

A benthic macroinvertebrate survey was conducted in the South Fork of the Shenandoah River. 
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Samples were collected from an upstream reference, five locations adjacent to the site, and one 
downstream location. There were no obvious upstream/downstream trends in the data. The 
station identified as BMI-3 was slightly impaired (based on the Biotic Index, a decreased 
EPT:chironomid ratio, and a reduced EPT index) when compared to the reference. Tltis location 
was'adjacent to Sulfate Basins No. I and No. 2. 

Sediment Samples were collected from the same locations and evaluated using Hyallela azteca and 
Chironomus tenians toxicity tests. The results of these tests indicate that there is no significant 
decrease in SUIVival or growth when compared to the control. 

Fingernail clams were also collected qom the same locations (except BMI-6). The results of the 
analyses of soft tissue indicate that clams are bioaccum)llating metals and PCBs. The highest 
concentration of ArOcior 1254 was in clams collected adjacent to Outfall 004 (Treatment Plant 
Outfall). 

Sediment samples were also collected from si~ on"site locations to determine potential impacts to 
the inveneorate-ceritiiiunity. The results oftmiicity tests indicate reduced SUIVival of Chironomus 
ten tans exposed to sediment collected from Sulfate Basin No. 5, Fly Ash Basin No. 6, Emergency 
Pond, and_ the Polishing Pond. Growth was a}l;o slightly reduced in Sulfate Basin No.5, Fly Ash 
Basin No. 6, and the Emergency Pond. These) responses were slightly correlated with Zn levels. 
The same sediments were tested using Hyallela azteca, and a decreruoe in SUIVival was noted in 
Sulfate Basin No.5 (100 percent monality), Emergency Pond, and the Viscose Creek. There Was 
no significarit reduction in growth. Again th<Jse responses were slightly co~ted with Zn. 

To.detetn:iihe the impacts of the exposure to surface water in the basins, water samples were tested 
using Ceriodaphnia dubia. These tests showed no significant reduction in survival or 
reproductive success. 

7.2 .. . Assessment Endpoint No.2 -ProtectiOn oflish communities to insure that ingestion of · 
contaminants by forage fish does not have a negative impact on growth, SUIVival, and reproductive 
success. Additionally, to insure that contaminant levels accumulated in fish tissues are low 
enough to nrinimize the risk of aCCU!mllation and negative effect in higher trophic levels. 

Redbreast sunfish collected from the South Fork of the Shenandoah River contained Aroclor 
1260. · The tiSsue concentiatjon increased in a doWilfueam direction, and the concentrations were 
near those shown to cause toxicity in laboratory studies. The concentration of Zn in tissue also 
increased in a liOWhstream direction but not ~ignificantly. 

To detennine the effects of contaminants· accumUlated from on-site sediments; carp were collected 
from Sulfate Basin No.5. Aroclors 1254 and 1260 were detected in every carp. In addition, Zn 
was detected in every carp at levels up to 1,30() mglkg, dry weight. 

Water samples were collected from the basins and analyzed using Pimepha/es prome/as. toxicity 
tests. The results indicate that there was reduced survival i_n the Polishing Pond and Fly Ash 
Basin No. 6. There was no significant reduction in growth. Also, the concentration on Zn 
exceeded both the acute and chronic ambient water quality criteria in the Emergency and 
Polishing Ponds. • 

7.2.1 Ingestion-Based Model to Smallmouth Bass 

Food chain exposure models were used to detennine risk to a higher trophic level fish. 
The concentration of the COPCs in !~ment and the mean concentration of the COPCs 
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(both in mg!kg, wet weight) in redbreast sunfish were used in the food chainmodel to 
predict risk to the smallmouth bass. 

A reiview of the literature indocated that NOAELs and LOAELs were not available for 
As, Cd, Cn. Pb, Ni., and Zn. Therefore, HQs were not cal.culated for these metals. 

The HQs calculated for Cr exceeded I at all river locations when using a mean tissue 
concentration and a NOAEL in the calculation. It should be noted that the highest HQ 
was calculated for Reference No. 2. The HQs calculated for Hg were all below 1 using a 
mean tissue concentration and a NOAEL. 

The HQs calculated for PCBs exceeded I at river locations BMI-2, BMI-4, and BMI-6. 
In addition,· the HQs increased moving in a downstream direction with the lowest value 
(0.7) at Reference No.2 and the highest value at BMI-6 (22.7). The increase in the HQ 
is directly related to the increasing concenrration of PCBs in the redbreast sunfish. 

7.3 Assessment Endpoint No.3 -Protection ofpi.ScivOrous birds to insure that ingestiongf 
contaminants in forage fish does not have a negative impact on growth, survival. and reproductive 
success. 

7.3.1 Ingestion-Based Food Model to Belted Kingfisher 

Food chain exposure models were used to determine risk to a piscivorous birds. The 
concentration of the COPCs in "sediment and the mean concentration of the COPCs (both 
in mglkg, wet weight) in redbreast sunfish and carp were used in the food chain model to 
predict risk tO the belted kingli.sl;ler. The risk was calculated based on the exposure to 
fish captured in the river and those captured from Sulfate Basin No. 5. 

A review of the literature indicates that NOAELs were available for all COPCs except 
Ni. A HQ was not calculated for this metal. The HQs calculated based on exposure to 

contaminants from the river indicate that As, Cd, Cr, Pb, and Zn do not pose a risk to 
belted kingfisher. The HQs for Cu and Hg are above I for all locations within the river. 
The HQ calculated based on the expsoure to PCBs in the river inerease in a downstream 
direction. The HQs range froni 0.4 at Reference No.2 to 14.8 at the Downstream 
Location (BMI-6). 

The HQs calculated based on the exposure to contaminants from Sulfate Basin No. 5 
indicate that As, Cd. Cr. and Pb do not pose a risk to belted kingfisher. The HQs for Cu. 
Hg, and Zn are above I for Sulfate Basin No. 5 ... The HQ calculated based on the 
exposure to PCBs in Sulfate Basiri No. 5 is. below I. 

7,4 Assessment Endpoint No.4- Protection ofworm:.eating birds to insure that ingestion of 
contaminants in earthworms does not have a negative impact on growth, survival, and 
reproductive success. The second part of this assessment endpoint is to insure that the 
accumulation of contaminants in soil invenebrates (earthworms) does not have a negative impact 
on growth, survival, and reproductive success of soil invenebrates. 

Soil samples were collected from several locations on site. There was no significant reduction in 
survival at any of the locations tested using a 14-day earthworm toxicity test. However, following 
a 28-day exposure to site soils, metals and PCBs bioaccumulated. 

Although reproductive endpoints were not used in the earthworm test, the concentration of metals 
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in the soil at the Treatment Plant location were lrigh enough to cause chronic impacts based on a 
literature study. In addition, PCBs are accumulating from soil samples collected from the 
Emergency Pond, the PCB Spill Area, and th<: Treatment Plant location. However, the levels of 
PCBs in the tissue are lower than those found to cause effects reponed in the literature. 

7.4.1 Ingestion-Based .Food Model to WQ!Jdcock 

Food cbain exporure models were used to determine risk to worm-eating birds. The 
wncentrl!tion ofJhe COPCsin soil and the mean concentration of the COPCs (both in 
mglkg, wet weight) in .earthworms were used in the food chain model to predict risk to 
the American woodcock. 

The H:Qs calculated based on the elqlSOme to Cd and Cr were below I for all soil 
sampling locations. The HQs calculated based on tile elq>Osme to As ranged from 1.1 at 
the Reference and Wetland Areas to 9.9 at the Fly Ash Pile. The HQ calculated for 
exposme to As in the Emergenty POJ:td soil was below 1. The HQs calculated for Cu and 
Pb were above I ai all soil sampling locations. The HQs calculated for Hg ranged from 
1.0 at the Reference Area to 2.3 at the Fly Ash Pile. The HQ from the PCB Spill Area 
was below I. The HQs calculated for Zn were below I at all locations except the PCB 
Spill Area The HQ at this location was 1.6. 

The HQs calculated based on the exposme to PCBs was below I at all locations except 
the PCB Spill Area. The HQ calculated for this location was 1.5. · 

7.5 AJsessmeiit Endpoint No.5- Protection ofc3mivorouibirds to insure that ingestion of · 
contantinants in prey does not have a negativ" inlpact on growth, survival, and reproductive 
success. 

7.5.1 Ingestion-Based Food Model to Red-tailed Hawk 

Food chain elq>Osme models were ug:d to determine risk to carnivorous birds. The 
concentration of the COPCs in soil and the mean concentration of the COPCs (both in 
mglkg, wet weight) in small mammals were used in the food chain model to predict risk 
to the red-tailed hawk. 

A review of the literature indicates tltat NOAELs were available for all COPCs except 
Ni.. A HQ. was not calculated [or this meta). The HQs Calculated for the elq>Osme to As, 
Cd, and Cr were below I. The HQs calculated for Cu ranged from 4 .I at the WWTP to 
5. 7 at the Wetland Area. The HQs for Pb were below I at the WWTP and Fly Ash Pile, 
and they were 2.4 at the Wetland Area and 1.0 at the Reference Area. The same trend 
was noted for the HQs calculated for Hg. The HQs were below I at the WWTP and Fly 
Ash Pile, and they were 1.4 at the Wetland Area and 2.0 at the Reference. The HQs 
calculated for Zn were I at the Refen.once, Wetland, and WWTP. The HQ was 0.8 at the 
Fly Ash. pile. 

All HQs calculated for PCBs were below 1 at the soil locations: 

7.6 Assessment Endpoint No. 6- Protection of carnivorous mammals to insme tltat ingestion of 
contantinants in prey does not have a negativ" impact on growth, survival, and reproductive 
success. 
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7.6. I Ingestion Based Food Model to Red Fox 

Food chain exposure models were used to dc:tcrnrine risk to carnivorous mammals. The 
concentration of the COPCs in smf and the mean concentration of the COPts (both in 
mglkg, wet weight) in small mammals weze used in the food chain model to predict risk 
to the red fox. 

The HQs calculated for the exposure to Cd, Cu, Hg, Ni, and Zn were below I at all soil 
sampling locations. The HQs for As were below I for all locations except the Fly Ash 
Pile. The HQ calculated for exposure to A5 in the Fly Ash Pile was 1.5, .This same 
trend was noted for Cr. The HQs were below I for all locations except the FlY. Ash Pile. 
The HQ calculated for expsosure to .Cr in the Fly Ash Pile was 1.0. The HQs calculated 
for the exposure to Pb weze 1.1 at the Reference Area and 2.4 from the Wetland Area. 
The HQs were below I for the WWI'P and Fly Ash Piles. 

All HQs calculated for PCBs were below I at the soil locations. 

7.6.2 Ingestion Based Food Model to Mink 

Food chain exposure models were used to determine risk to piscivorous mariimals. The 
concentration of the COPCs in-sediment and the mean concentration of the COPCs (both 
in mglkg, wet weight) in redbreast sunfish were used in the food chain model to predict 
risk to the mink.. The risk was calculated based on the exposure 'to fish captured in the 
river. 

The HQs calculated based on the exposure to As, Cd, Cr, Cu, Pb, Ni, and Zn were below 
I at all river locations. The HQs calculated for exposure to Hg ranged from 15 at 
Reference No. 2, BW-4, and Bl\.11-6 to 1.8 at BW-2. 

The HQs calculated based on the exposure to PCBs in the river il:ulicate that the HQs 
increase in a downstream direction. The HQs calculated for Reference No.2, BW-1, 
and BW-2 were below I. The HQ calculated for BJI,fl-4 was 1.1 and the HQ calculated 
for BW-6 was 5.4. 

7. 7 Assessment Endpoint No. 7 -Protection of omnivorous mammals to insure that ingestion of 
contaminants in forage does not have a negative impact on growth, survival, and reproductive 
success, to provide a food source for higher level consumers, and to insure that contaminant levels 
in omnivore tissues are low enough to minimize the risk ofbioaccumulation andlot other negative 
toxic effects in higher trophic levels. 

Small mammals were trapped at four areas of the site. Although metals were detected in the 
tissue, the concentrations were not higher than those found in the literature for similar species 
collected from reference areas. Several mammals were accumulating PCBs in the whole body, 
and although most levels were relatively low, one animal (collected from the Wetland Area) 
contained a concentration of PCBs that was higher than a level shown to have effects in a . 
laboratory study. There were no contaminani-related histopathological abnormalities in any of the 
liver or kidney samples analyzed. · 

7. 7. I Ingestion-Based Food Model to Raccoon 

Food chain exposure models were used to determine risk to omnivorous mammals. The 
concentration of the COPCs in sediment and the mean concentration of the COPCs (both 
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ii!mg!kg, wet weight) in redbreast sUnfish and clams were used in the food chain model 
to predict risk to raccoon. The risk was calculated based on the exposure to fish and 
clams collected from the river. 

The HQs calculated for expOsure to As, Cd, Cu, Ni, and Zn were below I at all river 
locations. The HQs calculated for C1· were above l at all river locations and ranged from 
1.6 at BMl·l, BMJ-2, and BMJ~ to 2.4 at the Reference. The HQs calculated for Pb 
were below l at BMJ-4 and BMJ~. The HQs ranged from 1.3 at BMJ-2 to 2.1 at the 
Reference. All HQs calculated for Hg ranged from 4.3 at BMJ-4 to 5.7 at the Reference. 

The HQs calculated for expo sine to !'CBs were below I at the Reference, BMJ-1, and 
BMJ-2. The HQ_ calculated for BMl-4 was 1.3 and for BMJ~ was 5.0. 

8.0 UNCERTAINTY ANALYSIS 

There are factors iilherent ih the risk as:>eSsment process which contribute to 1mcertainty and need to be 
considered when interpreting results. Major sources of~mcertainty indll!ie natural variability, error, and 
insufficient knowledge. 

Error can be introduced by use of invalid assumptioiJs in the conceptual model. Conservative assumptions 
. were made in light of the uncertainty asso9"ated with the risk assessment process. ThiS was done to 

minimize the possibility of concluding that no risk is present when a threat a~ly does exist (e.g., 
eliinination of false negatives). Whenever possible, risk calculations were based on conservative values. 
For example, NOAELs used to calculate HQs were the. lowest values found in the literature, regardless of 
toxic mechanism. · 

An important contributor to uncertainty is the incomjJI<*ness of the data or information upon which the 
risk assessment is~- Risk calculations are based on mean COC levels in sediment, water. and soil 
samples. 

Literature values for the toxiciti of COCs were riot available for all receptor species. An attempt was made 
to identifY studies USing closely related species to make risk estimates for the selected receptors. Species 
respond differently to expoSu:ie totoxinli; ri:sponlies to L:OCSliithe iiicficator species may be different 
from species for which the toxicity data are reported. Methodological problems were also apparent in 
several of the studies from which NOAELs were obtain.ed. Unfortunately, studies which were more 
suitable for this assessment were not found for some of the selected receptors. 

A literature search wiis coriduC!ed to identifY appropriate NOAELs and LOAELs for this risk assessment. 
The values used to calculate HQs were the lowest values found in the literature. In many of the studies 
reviewed, adverse efferorwere observed at the lowest exposure concentration. This made it impossible to 
identifY appropriate NOAELs for some recept0rs. In these cases, a factor of 10 was used to convert the 
LOAEL to a NOAEL, which adds uncertainty to the NOAEL-based.calculations. 

Doses in loxitological studies can be reported in units of mg. ct>ntaminaritlkg diet, or in units of mg 
contaminant/kg body weight/day. All doses reported as mg!kg in diet· were. converted to units ofmg!kg 
BW/day. If body weights were reported for the test anituals in a given srudy, these values were used for 
making this conversion. Otherwise, the body weight and ingestion rate for the species reported in other 
literature sources were used. 

Another source of uncertaintY arises from the use of toxicity values reported in the literature which are 
derived from single-specie§, single-contaminant laboratory studies. Prediction of ecosystem effects from 
laboratory srudies is di,fficult Laboratory _stuliies C?nnllt lllk.~ !mo ac.cou!lt the effects of environmental 
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factors which may add to the effects of contaminant stress. NOAELs were generally selected from srudies 
using single contaminan1 exposure scenarios. Species utilizing the A vtex Fibers site are exposed to a 
variety of COntaminants. -- - -

. There iS very little information available in the literature regarding the rates of incidental soil/sediment 
ingestion for wildlife species. In this risk assessment, most of these values were based on estimates 
reported for species similar to the indicator species. 

E:<posute concentrations were calculated (daily intake as described in· Section 3) for each target receptor 
species based on levels of contaminants detected in site media, daily food ingestion rates, incidental 
soil/sediment ingestion rates, and body weight reported in the literature. 

This ecological risk assessmem was conducted with the intent of completing a baseline risk assessment. In 
this risk evaluation it is concluded that a "potential ecological risk" exists if the HQ calculated from the 
mean area concentration and the NOAEL equals or exceeds one. Within the calculation spreadsheets. 
alternate calculations were made using LOAEL toxicity benchmarks. 

9.0 CONCLUSIONS 

9.1 Assessment Endpoint N0• 1 -Protection of benthic invertebrate communities to maintain species·· 
diversity and nutrient cycling (trophic structure), to provide a food source for higher level 
consumers, and to insure that contaminant levels in benthic invertebrate tissues are low enough 'to 
minimize the risk of bioaccumulation and/or other negative toxic effects in higher trophic levels. 

Sediment, water. benthic macroinvertebrates, and fingernail clams were collected from the South 
Fork of the Shenandoah River. In addition. sediment samples were analyzed using C. ten tans and 
H. azteccr toxicity tests. A review of the chemistry, benthic community composition, and toxicity- - e 
test results indicate that the survival of the macroinvertebrate community is not at risk in the river. 

-7- Although fingernail clams are accumulating PCB~;, these levels could not be linked with an effect. 
The highest concentration of PCBs were detected in the clams collected downstream of the 
Treatment Plant discharge. This indicates that the water being discharged from the Treatment 
Plant may be a source of PCBs. 

There was at least some response from H. azteca or C. tentans to the sediments collected from 
Sulfate Basin No. 5, the Emergency Pond, Fly Ash Basin No. 6, or the Polishing Pond. 

There was no significant reduction in survival or growth of C. dubia exposed to water samples 
collected from the on-site basins. 

9.2 _ Assessment Endpoint No.2 -Protection of fish communities to iitsure that ingestion of 
contaminants by forage fish does not have a negative impact on growth, survival. and reproductive 
success. Additionally, to insure that contaminant levels accumulated in fish tissues are low 
enough to minimize the risk of accumulation and negative effect in higher trophic levels. 

Polychlorinated biphenyls were detected in every redbreast tissue ,.ample and the concentrations 
increased in a downstream direction. The concentration of PCBs found in redbreast sunfiSh 
exceed levels where adverse effects were observed in srudies reported inthe iiterature. In addition. 
the concentration of PCBs in redbreast tissue samples are high enough to cause the HQs 
calculated for smallmouth bass to be greater than one at river locations BMI-2, BMI-4, and BMI-
6. 

Polychlorinated biphenyls were also detected in every carp collected from Sulfate Basin No. 5. In 
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addition, toxicity testS conducted With P. prome/O.S show a reduction in survival in the Polishing 
Pond and Fly Ash Basin No. 6.-Also, the wa!Jrr quality in the Emergency Pond and Polishing 
Pond exceed the ambient water quality criterut for Zn. 

9.3 Assessment Endpoint No.3- Protecrion ofpiscivorous birds to insure that ingestion of 
. contaminants in fiiiage full does not have a nc:gatlve imPact on growth, survival, and reproouctive 
success. 

9.4 

Hazard quotients were calculated to detennine' risk due to the ingestion of fish captured in the 
river and in Sulfate Basin No. 5 to th~ kingfisher. the.results indicate HQs greater than one for 
the exposure to PCBs in fish samples rollected from the river locations BMl-2, BMl4. and BMl-
6. In addition, HQs were greater than I for Cu and Hg in samples collected from the river. . . 

~ 

When compared to a NOAEL, HQs were grealer than one for Cr, Cu. and Zn for Sulfate B~in 
No. 5. The HQ calculat~ for PCBs from Sulfate Basin No. 5 ~below i. ··· · · ·. · · 

Assessment Endpoint No. 4.- Protection of worm-i:ating birds to insure that ingestion of 
contaminants in eartnwoi:ins does not ru.v. a rtegatiVe irnpact On growth. survival, and 
reproductive success. The second part ofthis assessment endpoint is to insure that the 
accumulation of contariiinants in soil mvertebrates (earthworms) does not have a negative impact 
on growth, survival, and reproductive success. 

Soil samples collected on site were tested in a 14-day and 28-day earthworm toxicity test. The 
results indicate no signilicant reduction iti the survival of the worms. At the end of the test, the 
worms did accumulate both metals and PCBs. However, the levels accumulated in the worm 
tissue were lower than those levels found to cause effects reported in literature studies. 

Hazard quotients calculated to detennine the exposure to woodcock to PCBs indicated that the 
HQs exceeded one using NOAEL concentrations only at the PCB Spill Area The HQs calculated 
for As, Cu. Pb, Hg, and Zn were above I for ar. least one on-site location. 

9.5 Assessment Endpoint No. 5 - Protection of carnivorous birds to insure that ingestion of 
contaminants in prey·aoes riot nave a negative impact ori growth, swvival and reproductive 
success. 

Hazard quotients calculated for the exposure of red-tailed hawk to NOAELs indicate HQs less 
than one for PCBs from all terrestrial locations. In addition, the HQ is greater than one for 
e."!''SUre to Cu, Pb, Hg, and Zn at least in I on-site location. 

9. 6 Assessment Endpoint No. 6 - Protection of tar):iivorous mamiiiais to insure that ingestion of 
contaminants in preydoes not have a negative impact oil growth, survival, and reproductive 
success; 

The ingestion based models to red fox indicatf:d HQs less than I for PCBs using a NOAEL. The 
HQs were greater than I for As, Cr, alld Pb at least I location. An ingestion model was also 
used for the exposure to mink. This model indicated HQs greater than one for PCBs at BMl-4 

· and BMJ-6.' The HQs for Hg were greater than I at all river locations. · 

9. 7 Assessment Endpoint No. 7 -Protection of otiiirivoious lnammals to insure that ingestion of 
contaiilinaJ\is-in fotag~·aoes not have a negative impact on growth, survival, and reproductive 
success, to provide a food source for higher level consumers, and to insure that contaminant levels 
in omnivore tissues are low enough to miriimize the risk of bioaccumulation and/or other negative 
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toxic effects in higher trophic levels. 

Small mammals were trapped from four areason Site. Whole body analysis of the mammals 
indicated that metals and PCBs have accumulated in the tissue. The levels of metals found in the 
tissues were lower than those found in animals collected from reference areas of othel" Scientific 
studies (falmage and Watson 1991). However, one anllnaJ. had a PCB concentration (Aroclor 
1260 of 6.3 mg!kg, dry weight) greater than the levels found in the literature to cause effects. 
There were no abnormal histopathological problems. 

The HQs calculated based on the ingestion of fish and clams collected from BMI -4 and BMI .{i 
were greater than I for the exposure of raccoons to PCBs. The HQs for Cr. Pb, and Hg were 
greater than I in at least one location. 

10.0 SUMMARY 

Based on the results of the risk assessment, sediment and water samples collected from the South Fork of 
the Shenandoah River do not impact the survival of benthic macroinvcrteb1ates; however, fingernail clams 
arc accumulating PCBs. The highest concentration of PCBs were detected in the clams collected 
downstream of the Wastewater Treatment Plant discharge (BMI -4 ). This potentially indicates that water . 
being discharged from the Wastewater Treatment Plant may be a source ofPCBs. 

Fish samples collected from the South Fork of the Shenandoah River contained elevated levels ofPCBs. 
These levels increase in a downstream direction and ingestion of these fish may impact carniVorous fish. 
piscivorous birds. and piscivorous mammals. 

Sediment samples collected from Sulfate Basin No. 5, Fly Ash Basin No. 6, Emergency Pond, Polishing 
Pond. and Viscose Creek have some impact (either reduced smvival or reduced growth) on sediment 
im-ertebrates. These effects appear to be related to the direct toxicity of the metal concentrations. 
Sediment samples from Sulfate Basin No. 1 do not seem to have an effect on biota. 

Small mammals collected on Site arc accumulating PCBs. However, HQs calculated for carnivorous 
mammals and birds did not exceed one for the exposure to PCBs. Red fox (carnivorous mammals) arc 
potentially at risk from As and Cr in the Fly Ash Pile, and Pb from the Reference and Wetland Area. Red­
tailed hawk (carnivorous bird) arc potentially at risk from Cu at all locations, Pb and Hg in the Reference 
and Wetland Areas, and Zn from the Reference, Wetland, and WWTP Areas. 

Based on this baseline risk assessment. it is concluded that "potential" ecological risks exist ai the site 
based on the contaminants evalua!ed. Metals and PCBs pose a risk to all receptors used in this study for 
at least one of the areas tested (river, upland soil, or on-site basins). 

Based on the other chemistry results. it docs not appear that CS, or PAHs pose a risk in the media tested. 
HoWC\'er, CS, may be periodically released and because of the nature and volatility of the compound, it 
may not be detected based on standard analytical techniques. 
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• • • ' • • ' ' 
' • ' ' 
' ' "' ' 
' ' ' ' 
' ' ' ' 
' ' 
' ' ' ' 

' ' 

Table l Sample Locatiom, Matrices, ilolld Analyses 
A"tex ftben Site 
Front Royal, VA 
February 1,999 

"" ·~ •u 
Water '"' Soil '"' Soil s Qualil I'" "~ 

' ' 
' ' 
' • 
' ' 
' • 
' ' 

' ' ' ' ' x(w) 

' ' • ' ' _ x(w) 

' ' ' ' ' x(w) 

' ' ' ' ' x(w) 

' ' ' ' ' x(w) 

' 
' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' 
' ' 

,, 
' ' ' 

' ' ' ' ' 
' 
' ' ' ' ' ' ' ' ' 

' 

' 

II 

\ 

OXLCI ~ ~~-~"' 1"""'- ... ,., :"'lil't1!\!;IJ 1-m ... 
C dlrhiu H. rutu:u C UliWJIJ " tida Sunfish {t 

x(sail) x(l1) 
x(sail) ... ) 
~(!.Oi\} ><(1) 
x(soil) -<ILl) 
x(sail) 
x(soil) 

x(w) x(Jed) x{led) 
x(w) x(Jed) x{set{) x(7) 
x(w) x(sed) x(s.cd) 
.11(w), x(sed) x(sed) 
x(w) x(sed) x(sed) 

' ' ' 
' ' x(R) ' x(2) 

' ' x(7~ ' x(2) 

' ' x(l) ' x{2) 

' ' ' x(2) 

' ' ll(l) • x(l) 

' ' ' .11(2), 

' X •<•) ' 



AR300402AR300402

• 

Table 2. Water Quality Parameters 
A vtex Fibers Site 
Front Royal, VA 
February 1999 

:>!alton pH LOndUC!IVIly I uroiOilY UISSolveo uxygen 
Units s.u. mS!cm 

Reference No. I 8.2 0.23 
Reference No.2 8.8 0.23 
BMI-1 (OutfaU 01) 8.5 0.24 
aM,I-2 (Outf~U 02) 8.7 0.24 
BMI-3 (Outfall 03) 8.9 0.24 
BMI-4 (Outfall 04) 8.5 1.03 
BMI-5 (Outfall 05) 8.2 0.31 
BMI-6 (Downstream) NA NA 
Sulfate Basin No. 5 8.1 0.59 
Sulfate Basin No. I 8.9 1.77 
Fly Ash Basin No. 6 9.6 0.24 
Emergency Pond 8.6 1.80 
Polishing Pond 8.1 0:71 

pH- standard units (S.U.) 
Conductivity- milliSeimens per centimeter (mS/cm) , 
Turbidity - nephelometric turbidity units (NTUs) 
Dissolved Oxygen- milligram.s per Liter (mg!L) 
Temperature - degrees Celcius (C) 
Salinity - parts per thousand (ppt) 

NTU 
NA 
0 

NA 
NA 
NA 
8 
8 

NA 
3 
3 
0 
2 

31 

Hardness- milligrams calcium carbonate per Liter (mg CaC03/L) 
NA -Not available 

mg!L 
ll.b 
12.2 
10.8 
11.4 
10.9 
9.6 
8.5 
NA 
9.6 
8.1 
I lA 
6.2 
5.3 

\215\d-2\wquality.wb2 . 
. ' I' 

1 em perature ·Haraness ::.aun1ty 
c mg!L P1':l 

D.J i30.u 0.0 
17.1 130.0 0.0 
15.0 133.0 0.0 
14,9 130,0 OcO 
14.8 128.0 0.0 
13.7 130.0 0.0 
14.1 128:0 0.0 
NA NA NA 
15.5 143.0 o,o 
t5:3 184.0 0.1 
15.5 120.0 O;O 
15.7 229.0 0.1 
15;9 23.0 0.0 
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"J:uhlc J. Results of the Metals Analysis of Water 
. ,. A vtcx Fibers SHe 

ILilenttiJ UUbUI 
Location Sulfate 

Basin No. I 
Cone MDL 

Parameter ug/L ug/L 

Aluminum 140 50 
Antimony u 2.2 
Arsenic u 2.2 
Barium I· 25 5.0 
Beryllium u 2.0 
Cadmium 1.! 3.0 
~alcium 37009 100 
~hromium u 5.0 
Coball u 5.0 
i"opper u 5:0 
Iron 220 25 
Lead u 4.4 
Magnesium 23000 500 
Manganese '120 3.0 
Mercury u 0.20 
Nickel u 10 

· POtassium 3600 2000 
~Selenium u 2.2 
Silver u 5.0 

:Sodium 300000 500 
:~allium u 2.2 
Vanadium u 5.0 

·b-inc 160 . 5.0 

MDL denotes Method Detecti-an Limit 
U denotes less than the MDL 

• 

Front Roya\1 VA 
February ,199~ 

UUOUl UUbUJ 
Emergency Polishing 

Pond llond 
Cone MDI. Cone MDL 
ug/L ug/L ug/L . ug/L 

180 50 940 50 
u 2.2 u 2.2 
u 2.2 u 2.2 

22 5.0 62 5.0 
u 2.0 u 2.0 
u 3.0 u 3.0 

52000 100 69000 100 
u 5.0 u 5.0 
u 5.0 u 5.0 
u 5.0 u 5,0 

600 25 1900 25 
u 2.2 u 2.2 

24000 500 14000 500 
290 3.0 1900 3.0 

u 0.20 u . 0.20 
u 10 u 10 

3900 2000 5400 2000 
u 2·2 u 2.2 

5.1 5.0 u 5.0 
310000 500 93000 500 

u 2.2 u 2.2 
u 5.0 u 5.0 

1700 5.0 240 5.0 

UUU4b 
Sulfate 

Basin No.5 
Cone MDL 
ug/L ug/L 

u 50 
u 2.2 
u 2.2 

66 5c0 
u 2,0 
u 3;0 

39000 100 
u 5.0 
u 5.0 
u 5.0 

37 25 
u 4.4 

IIQOO 500 
,1.0 3.0 
'u 0.20 
: ~ Ill' 

'3800 2000 
u 2:2 
u 5.'0 

91000 500 
u 2.2 
u 5.0 

120 5.0 

UUU4/ 
Fly Ash 

Basin No.6 
Cone MDL 
ug/L ug/L 

210 50 
u 2.2 
18 2.2 
28 5.0 
u 2.0 
u 3.0 

3000Q 100 
u 5.0 
u 5.0 

.u 5.0 
93 25 
u 4.4 

11000 500 
21 3.0 
u 0.20 
u 10 

5400 2000 
u 2.2 
u 5.0 

7900 500 
u 2.2 
u 5.0 
u 5.0 
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• u 

"""""""" u 
iV~ctllonde u 

M~vt.w~c OUondc 
u 
u ,_, • .atbon Ptsultsde u 

l,1~c u 
~jO.thlorodwn1 u 

orofonn u 
l.l-f)lcll1o~c u 
2-EJutlrK'I'IC u 
~~·I·Trichl~_ u 

arbon Tarachloride u 
Bromod!cllloroi'!>C!Nne u 
l.l-Diddort~propa~~c u 
h'~I)·Oitbioropropcll~ u 
!D,~dll~e u 

bromodtloromriunlt u 
I, 1.2• Trltbloroc!halt u 

·~· 
u 

~~·I.H>u:hloroproplrx u 
Bromof()l'TI'I u 
·Mnlwl·l·Pcnanon~t u 

2•Ho:.w>nc: u 
caac.hiQfUrilcnc- u ..,_ u 
&;!~U·Tan.dU~ u - u 
Etw~ Benzene u 
s~- u 

IS' 1.2--0idlloroc:d!c:nc: u 

~T·'.l·~t u 
.. x ...... u 

·~- u 
l,l-O.bromomclfurlc u 
L,l,l,l-T~ u 
~~·Tri~oroprnpant: u 

driorodlfiuoromeWnc u 
nchlorotluoromcUunc u 

Oi\HomamcUunc u 
1.2-Dtbromo-J-Ch!OfOPI'OPinc u 
Bro~c u 
•lui)' I~ u 

tn·Butylbaumc u 
Sti:•Bul)'lbcoualc u 
l·OdorotO!ucnc u 
-Ch~ucne u 

I ,2•Dodllo!obcnzcnc u 
I.J·O.thlorobena:n.; u 
I .4-0iehlorobcnmne u 
l ,) -Dod\lQcoprop:IEIC u 
U-0\ei\~INI: u 
I.I·Du:h~ u 
Hco;~enc u 
!JOPtOJI~Lbtma'lc u 

:I.JotnopyiiOIIIGIC u 
Ni!ph1haknc u 
•l"ro(rylt-.lcnc u 
I.:Z.J·T~Il u. 
1,2.~·Tri~ u 
l.l.~· TrimdifiiMNii:rM u 
I,U·Tnmrilyibcalmc: u 
Mcthvl•td'I·Dutvi Eiler u 

MDL~ Method o--- Umlt 
U Gcno1c leu lilw1 !he MDL 
J dmotcs the ..... OC: IS _,... 

lt.:kr!otad.u~ • 

"'- 5 

~ 
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ri1ble 5 

r.-;lientiD 000~6 

l.ocati-on Sulfate Basin 
• No. S 

Cone 
Analyte "giL 

·BIIC u 
g-BHC u 
[b-BHC u 
Heptachlor u 
~BIIC u 
[Aldrin t Heptachlor Epoxide 
g·Chlo.-dane u 
·Chlordane u 

Endosulfan (I) u 
·p,p'·DDE u 

Dieldrin u 
; Endrin u 
,[P.p'-0 D D · u 
Endosulfan (II) u 
p,p'>D DT u 
Endrin AldefiY.de · u 
Endo-sulfan SU!fate u 
Methoxychl~r u 
Endrin Ketone u 

1-roxaphene u 
(Aroclor 1016 u 
IA-roclor 1221 u 
A.roclor 1232. u 
Aroclor 1242 u 
A_roclor 1248 u 
Aroclor 1254 u 
IAroclor 1260 u 

MDL dene>tes Method Detection limit 
U denD!es l-ess than the MDL 
J dertoles the \'a:lue is estimated 

R denotes the value is oousabie 

MDI. 

"giL 

002 

002 

002 
' 002 

002 

002 

002 

Op2 

002 

002 

002 

002 

!102 
0.02 

002 

0.02 

q.02 

002 

0.02 
0.01 

05 

0.3 
·o 5 

OJ 
OJ 
0.3 

OJ 
0.3 

Rcsu\ts of the Annlysis for ''esticidesiPCOs in Water 
I /\VICX Fibers s:ilc ' I 

': 

Ffont Ruyai.-VA 
Februa~ 1999 

. 

00047 

' 

i-

00601 

fly Ash Basin Sulfate Basill 
No.6 No. I 

Cone MDL Cone. MDL 

"giL "giL "giL "giL 

u 0.02 lJ 002 

u 002 u 0.02 

u 002 u 002 

u 0_02 u 002 

u 002 u 002 

u 092 u 002 

u 002 u 002 

u 0.02 u pOl 

u 002 Li 002 

u 002 u 002 

u 002 u 002 

.u Q02 ll 002 

u 0.02 u 002 

u 002 ~ 002 

4 0:02 u 1ld2 
ll Q.Q2 u. 0.02 

u oti2 u QP2 
u 0.02 u Q02 
u 0.02 u 0.02 

u 0.02 u 0.02 

u 0.5 u 0,5 

u 0.3 u 0.3 

u 0.5 u 0,5 

u 03 u 0.3 

u 03 u 0.3 

u OJ u 03 

!J 0.3 u 0.3 

u 0.3 u 0.3 

' . 

00602 

Emergency 

Pond 
Cone MDL 

"giL "giL 

u 0.02 

u 002 

u 002 

u 0.02 

u 002 

u. 002 

u 002 

u 002 

u d62 
u 002 

u OQ2 

ll 0-92 

0: o!i2 
ll O.o2 

ll o.il2 
ll 0.02 

U' 0.02 

u 0.02 

u O.Q2 
u 0.02 

u 0.5 

u 0,3 

u 0.5 

u OJ 

l! OJ 
u 03 

u 0.3 

u 0.3 

00603 

Polishing 
Pond 

Cone. MDL 

"giL j,g!L 

!) 002 

u OQ2 

u 002 

u 002 

u 002 I u po2 

1J 602 

u Q02 

1J 002 

u 002 

d 002 

0 0.02 

tJ 0.02 
u O.Q2 

"" u 0:02 

ll 0.02 

u O:Gl 

u 0.02 

u O.D2 
u 002 

u 0,5 

!) O.J 
lJ 0.5 

u 0.3 

u OJ 
u OJ 

u OJ 
u 0.3 
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.... IICDI 111 U<NIU 

tocation Rererence No. l 

Cone MIJL 
Parameter ug!L ug!L 

Aluminum u so 
Antimony u 2.2 
Ar:seni~c u 2.2 
BariUm 31 5.0 
Beryllium u 2.0 
Cadmiunt u 3.0 
!calcium 34000 100 
Chromium lJ 5.0 
Cobalt u 5.0 
Copp<r u 5.0 
Iron 77 25 
Lead lJ 2.2 
Magnesium 11000 500 
Manganese 9.2 3.0 
Mercury u 0.20 
Nickel u 10 
PotassiUm 2800 2000 
Selenium u 2.2 
Silver u 5.0 
Sodium 7400 500 
~Ilium u 2.2 
Vanadium .U 5.0 
lz;nc u 5.0 

MDL denotes Method Detection Limit 
U denotes less l.ban.thc MDL 

llll419 
Reference No. 2 

t"on,c MilL 
ug!L ug!L 

lJ 50 
u 2.2 
u 2.2 
30 5.0 
u 2.0 
u 3.0 

34000 100 
u 5.0 
ll 5.0 
lJ 5.0 

76 25 
lJ 1.1 

11000 sqo 
7,6 3,0 
0 o.io 
lj 10 

2600 2000 
u 2.2 
u 5.0 

7100 500 
u 2.2 
u 5.0 
u 5.0 

UU41r 
llMI·I 

hhlc 6 Results of lhe Metals Analys.is or Water 
Avtex Fi·beTS Site 
Fronlt Roya·J, VA 
February 19'19 

UUill UU41J 
llMI-1 \lMI-3 

(Out(all 01) (Outfall 02) (Outfa.ll 03) 
('one MilL Cone MDL Cone MilL 
ug!L ug/L ug/L ug/L ug/L ug/L 

11 50 u 50 u 50 
u 2.2 u 2.2 u 2.2 
lj 2.2 lJ 1.2 u 2.2 

32 5.0 32 5.0 32 5.0 
u 2,0 u 2.0 u 2.0 
u 3,o u 3.0 u 3.0 

35000 100 34000 100 33000 100 
lJ 5.0 u 5.0 u 5.0 
u 5.0 u 5.0 u 5.0 
u 5.0 u 5.0 u 5.0 

85 25 75 25 73 25 
u 2.1 u 1.1 lJ 2.2 

11000 500 11000 soo 11000 500 
18 3.0 16 3.0 12 3.0 
u 0.20 u 0.20 u 0.20 
u 10 u 10 u 10 

2500 2000 3000 2000 2900 2000 
u 2.2 u 2.2 L! 2.2 

: ·u 5.0 ll 5.0 ·u 5,0 
8600 500 8100 500 8000 500 

u 2.2 u 2.2 u 2.2 
u 5.0 u 5.0 u 5,0 ., 
u 5.0 ll 5.0 t1 5.0 

UU414 WOU'I UU41> 
Outfa\14 Outfa\14 a..tfa\1 5 

(Outfall 04/Jl'l') (Out,all 04/post) (O~tfall 05) 
Cone MDL Coo.·c MDL Cone MDL 
ug/L ugll u·g/L ug!L ug/L ug/L 

u 50 100 50 u 50 
u 2.2 u 2.2 0 2.2 
lj 2.2 lj 2.2 lj 2.2 

33 5.0 B 5.0 32 5.0 
u 2.0 u 1.0 u 2.0 
u 3.0 u 3.0 u 3.0 

34000 100 24000 100 33000 100 
u 5,0 . u 5.0 lJ 5.0 
u 5.0 u 5.0 u 5.0 
u 5.0 u 5,0 u 5.0 

63 25 400 25 59 25 
u 2.2 lj 4.4 u 2.2 

11000 500 7300 500 11000 500 
7.2 3.0 ,: 45 3.0 8.,0 3.0 
lJ 0.20 u 0.20 u 0.20 
lj 10 u 10 u 10 

2700 2000 3700 2000 2700 2000 
u 2.2 u 2.2 u 2.2 u 5.0 ' u 5,0 'u 5.0 

8100 500 279000 500 7800 500 
u 2.2 u 2.2 u 2.2 
u 5.0 u 5.0 u 5.0 
u 5.0 ·59 5.0 u 5.0 
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'""'"""""' ~~mometh.ns 
lvzr1yl Chloride 
Chloi'OCilwle 
Mdhyiene Chlonde 

~"""" . ~~Dnulfide 
l.l·Dic:hloi'Oelhenc 
l.l·Dichloroethznc 
Chloiofonn 
1.2-Dichloroe!hane 
-Butanone 

I.],]· Tricbloroe!hane 
Carbon Tetraaifo-ridti 

romodicbloromeUw!e 
1.2-Diehloropfopme 
;,.t,3-D•chloi'Opi"Dpp2!e 
ric:bloroethene 

Dlbrnmoehlorometba~c 
1.!.2-Trlcblcii'i:elhazic -........ 
w-1.3-DichloropTQJJe~~e 

Bror:=ofonn 
-Melbyl-2-Pentanone 

2-Hexanone 
etadllorocdlmc 

u 
u 
u 
u 
u 
R 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

oluene U 
1.1.2.2-Tcuachl~~ U 
hlorobcnzllnc U 

Eth)'l Benzene U 
S~c U 

s-1.2-Dichloroet!u:::ne U 
ans·J.2·Did>loroctlu:nc U 

m,p-Xyicncs U 
~'xylene U 
1.2-Dibtomomethane U 
1,1.1.2-Tell'aclllon;oedianc U 
1.2.)_-Trichlaiop~e U 

1ehlotodil'luoromethane U 
nclllorofl110romdb&ne U 
zbrnmomethane U 

!,2-0ibromo-~.Cldon>propane U 

·- u -Butylbaumc U 
teri·Ru~ibaw:nc U 
sce-Butylbenzene U 
2·Chlorotolucnc U 
-Chlorotoluene 

1.2-Diehlorobcnzcne 
1.3-Dzchlo~zene 
1.4-Diehlorcbcnz.cnc 

· I .J-Oiehlo~pane 
2.2-DtehlotOpropane 
l.t-Ooehlocopropo:ne 
Hexxhlorobuud1en~ 
lsoptnpYlbenzme 
J~propyltoluene 

N:aphth.alene­
.propylbmz:ene 

1.2.3· T riehlorobcrw:rlc 
1.2.4-Triehlo~e 
J,2.~·Tnmdhiifbenzme­
i,J,~·Tnmcthylbou.;ne 

Mel:hyl-lert·Butvl Ether 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MDL deno1es Med!od Dcl:ea~on Lunt 
U denotes leis than 'ltlc MDL 
J dO'Iotes lhe value 1s esomced 
R dt:nou::s dill. u~usable 
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Location Reference No I 

Cone 

jJ\nalyte ~giL' 

-BilC u 
g-BIIC u 
b-BIIC lJ 

lleptachlor ll 
. ~-BHC u 

Aldrin y 
Heptachlor Epoxide tJ 
·Chlordane u 
·Cftlofdane u 

Endosulfan (I) u 
,p'·D DE [j 

Dieldrin u 
Endiin u 

·' p,p'-00 D u 
Erul<rsulfan (II) u 
p,p'-DDT u 
Endrin Aldehyde u 
E~osulfan Sulfate u 
Methox)(chlor u 
Endrin Ketone u 
h-oxaphene u 
Aroclor 1016 u 
Aroclor i 221 lJ 
Aroclor 1232 u·. 
~roclor 1242 u 
Atoctor \248 u. 
Aroclor 1254 u 
!Aroclor 1260 [j, 

MDL denotes Method Detection Limit 
U denotes l-ess lhan the MDL 
J'deootes the vailue i~ estimated 

R denotes the value is unu$1lble 

. \2151dd\fr\991!2\wpcb.wb2 

MDL 

~giL 

002 

0.02 

002 

002 

002 

002 

002 

002 

002 

002 

Q02 

002 

qA2 
Qo2 

0.02 
' . 

Q.02 

OQ1 
002 

002 

0.02 

Q:5 

0.3 

0.5 

0.3 

0.3 

0.3 

OJ 

0.3 

00419 

Rererence No 2 

Cone MDL 

~gil. ~giL 

u .002 
u POl 

u qo2 

u 002 

u 002 

u qo2 

u 002 

u Q02 

ll .002 

u 002 

u 002 

l) 002 

u 002 

u 0.02 

u 002 

u 0.02 

u 002 

u 0.02 

u 0.02 

u 002 

u 05 

u 0.3 

u 0.5 

u 0.3 

u 0.3 

u 03 

u 03 

u 0.3 

Tublc 8. Resuhs or the Analysis [or P:estieides/PCIJs in Water'. 

. ·. 

00411 

DMI-1 

(Outfall ~I) 
Cone MDL 

~giL ~giL 

u 002 

u 002 

u 002 

u 002 

u 0 02 

u 002 

u 002 

u ()02 

u 0.02 

u 002 

u O.O:i 

u OQl 

U, 0.9.2, 
u 0.02 

u 002 

t1 0,02 

li 002 

u 0.02 

u 0,02 

u 0.02 

u 0,5 

u 0.3 

u 0.5 

.u. 0.3 

u OJ 

u 0.3 

u OJ 

u 0.3 

Avtex. Flbe~s Site 
Ftont-Roy~'l, VA 
Fe~Jruary !999· 

00412 
BMI-2 

(Outfall 02} 

Cone MDL 

~giL ~giL 

u 002 

u 0.02 

u 002 

4 002 

u q Q.2 
q 002 

u. 0.02 

u 002 
u 002 

u 0.02 

J M2 

4 oo2 

tj O.Q2 
o.b2 [j 

u 0.02 

u 0.02 

lJ 0,02 

ll O.Q2 

u 0.02 

Li 0.02 

u _0.5 

u 0.3 

u 0,5 

u 0.3 

u OJ 

u Q3 

u 0.3 

u 0.3 

.. 
00413 

DMI- 3 

(Oulfall 03) 

Cone_ MDL 

pg/L pg/L 

lJ 002 

u 002 

u 002 

u 0.02 

u 0p2 

u 002 

u 002 

u 002 

u 002 

u 002 

u il.02 

l.i, q.02 

u Q.Ol 
u 0.02 

u: 0.02 

u om 
J: M2 

u 0,02 

Ll 0.02 

u 0.02 

u 0,5 

u 0.3 

lJ V.5 

u 0.3 

u 03 

u OJ 
l! 0.1 

U. 0.3 

00414 00604 00415 

BMI-4 Oittfal\ 004 BMI-5 

(Outfall 04/pre) (Outfall 04/post) (Outfall 05) 
Cone_ MDL Cone. MDL Cone. MDL 

Jlg/L pg/L pg/L pg/L pg/L pg/L 

u 002 R 002 u 002 

u 0.02 R o.o2 lJ 0.02 

\1 0.02 R 002 u 002 

l) 002' R 002 u 002 

u 0.02. R 002 u 002 

u 902 - R Oj2 u 002 

u 002 R 0.02 u 0.02 

11 002 R' 0.02 u li02 

0 Q02 R 0.02 u 002 

u 0.02 R om 0 0.02 

tj 0.02 R 0.02 u 0.02 

u Q.02 R 0.02 u O.Q2 

u O.G2 R o:02 ll 0.0'2 

u 0.02 R 0.02 u 0.02 

u 0.02 R 0,02 u O.Q2 

u 0,02 R Q.02 u 0.02 

Li 0.02 R 0.02 tJ 0.02 

lJ 0.02 R 0.02 u 0.02 

u 0,02 R O.D2 u 0.02 

u 0.02 R 0.02 u 0.02 

u 0.5 R ,0.5 u 0.5 

u 0.1 R 0.3 u 03 

u .0.5 R 0.5 u 05 

u 0,3 R 0.3 u 0.3 

u OJ R 03 u 03 

u 03 R 0.3 u OJ 
·u 0.3 R. 03 u 03 

u 0.3 R 03 u 0.3 
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.. 

ILiteniiU U\JOU> 

Location S,lilfra'le lla:sin No I 

~SoUds 35 
Con·c MDI. 

Para1neter mg/kg mg/kg 

Aluminum SJOO 28 
Antim-ony II 9.8 
Arsenk 7.5 0.86 
Barium 96 0.98 
Beryllium 0.79 0.66 
Cadmj.um 3.6 0.82 
Calcium 120000 82 
Chromium 44 0.82 
fcoball II 0.82 
fcopper 43 1.5 
Iron 17000 i5 
lead . ' 120 '6.6 
Magnesium 4000 82 
[Manganese 690 0.82 
Mercury 1.1 0.08 
Nickel 25 16 
Potassium 490 3)0 
Sdenium u 0.86 
SUver u 0.82 
odium 1700. 82 

Thallium u 0.86 
Vanadium 25 1.6 

inc 27000 3.3 

MDL denotes Method Detection Limit 
U denotes less lhan the MDL 

1 a;h,le 9 Results or1he Metals Amdysis fn Sediment 
All'~ex Fibers Site 
Fron11 Roya.l, VA 
Februol)' 19'J'I 

uuouo 
Polis~~~

1

rond v· wou• 
Emergency Pond ISCOSC Creek 

30 27 62 
Cone MDL Cone MDL Cone 

m~ ml!ik! mg/k! mg/k! ml!ll<g rng/k• 

7ixJO 36 17000 39 13000 20 
u 13 u 14 u 7.2 

8.6 0.93 9.5 1.1 15 0.48 
75 1.3 180 1.4 120 0.72 
u 0.84 1.6 0.91 1.3 0.48 

8.1 1.0 10 1.1 0.82 0.60 
96000 iOO 41000 110 41000 60 

48 1.0 67 1.1 160 0.60 
12 1.0 23 1.1 24 0.60 
77 1.9 iJO 2.0 98 1.1 

18000 19 38000 20 47000 II 
180 8,4 140 .9-1 180 j4,8 

2900 100 4000 ItO 1300 60 
690 1.0 . 1400 1.1 960 0.6Q 

0.91 0.07 1.1 !J.I2 0.39 0.02 
34 2.1 53 2.3 120 1.2 

440 420 1300 460 490 240 
u 0.93 u 1.1 1.0 0.48 
u 1.0 u 1.1 u 0.60 

1600 100 500 Ito 8600 60 
u 0.93 u 1.1 u 0.48 

2.6 2.1 59 2.3 60 1.2 
44000 4.2 43000 4.6 470 2.4 

WO'I. ""'"" Sui rate Basin N'o.S Fly Ash Basin No.6 

18 40 
Cone ~!; Cone MDL 

mg/k< I mg/kg ml!ik! 

8100 76 14000 23 
30 27 u 8.2 
17 2.2 72 0.84 

100 2.7 510 0.82 
u 1.8 4.4 0.54 

6.3 2.2 u 0.68 
40000 220 3700 68 

130 2.2 21 0.68 
8.2 2.2 17 0.68 
50 4.0 54 1.2 

17000 40 18000 12 
390 18 20 5.4 

1400 220 930 68 
470 2.2 100 0.68 
u 0.14 0.45 0.05 

27 4.5 30 1.4 
u 900 il900 270 
u 2.2 5.8 0.84 
u 2.2 u 0.68 

740 220 320 68 
u 2.2 1.7 0.84 

'29 4.5 69 1.4 
170000 45 Ito 2.7 
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r'i>entiD ..,.., 
OCI4rktn S·lllllflk Uui111 No I 

f-4 Sol~d l4 

MOL .,.,,.. I'Nkl .... 
-BUC u 
-BHC u 
-BHC u 

Hqn4.achlor u 
·BIIC u 
lodrin u 

Hcpuchllx Epoxilk u 
·Cblot:dme u 
-Chlordane u 

Ellllklsulfart (I) tJ 
,p'·ODE u 

Diddrirt u 
ED!Irim u 
,p'--0·0·0" 0 

Endowlfa.n (II.) t) 

.p'·DDT \j 
Endrin Aldehyde' ~; 

Endotulfan Sullfatc 
J: Medilol}ocltlor 

ndrin Kttonc u 
""""''" u 
rocklr 1016 

~-roclot: 1221 

jAroclor 1232 u 
jArodor 12-42 ~ 
jAroclor 1241 u 
ArociOJ 12S-4 4' 
IAroclor 1260 tJ 

MDL dt-Mtes MtthocllX~Celioo Limil 

U lllc-Mkslcss !haM lhe MDL. 

J ~ot« dtt vd"e is t-s6m.ual 
W denotes the rompourtd is wearthc-ttd 

... , .. ,.. ,. ,.. 
'" "" 
'" ... ... ... ... ... 
'" ... ... ... ... ... 
980. 

2400 

120.0 

240 o-
1200 

120.0: 

120.0 

1200._ 

120.0 

1 at. I<: II RtsGJit!o of tbe A~~~al~·r;i-s for l"(s.~'ic:i«s.'Pf'B~ ~" s.~mrnl 

..\ \1:~1 Fibe-rs Si~C 

F~un~ R.oy..l VA F..._,,.., 

00007 """" 00606 

PDHi/l!Ninoa rMIII V~Oeek Emtr&(.IICY 1""®111 

'' " 31 
MDL MDL MOl 

'""' .... .... .... . ... '""' 
u IJOO u ... u IIIlO 
u 1300 u "" u. IIIlO 
u 1300 u "" u IIIlO 
u 13 00 u "" u IIIlO 

" 1300 u. HID u II Oil 

u 1300 u "" u II oo 
u 1300 u ,.. u IIIlO 
u 1300 u "" u, IIIlO 
u 1300 u l40 u IIIlO 
u 1300 u HO u 1Loo 

u 1300 u HO u 11.00 

u 1100 u HO u liDO 
u 13 00 u HO 

' 

u 1100 
u 1300 u Ho u II 00 

u 1300 u HO u iloo 
u 1300 u S.40 u, 1100 
tj u.oo 4 5.40 y II 00 

'l 13.00 ~ 5,40: u: l UXI~ 
l) 1100 MO u. IUl01 

l) 1100 u HO u II 00' 

u 3100 u 140_0 u 2100 

u 160.0 u. 611:0 tl 1300 

u 310.0 l) 140.0 270_0 

~ 160.0 u 61.0 u 130.0 

q· 160.fl 4! 6l0 u·i 110.01 

<J u. 61.0' .. 450;. 130.0 160.0 

~ '"' 0 
U\ 6'-0 u ' 130.0 

160.0 U' '61.0 . ·~ 13.0.0 

"""'' OOO<S 

SV~Ir~z Buit. No S Fly A~J\1 SuirG No 6 

" •• 
MDL "DL . ... .... .... . ..... 

u 2100 u .. o 
u 2100 4 ••• 
u ""' u 1<0 

u 2100 u 140 
u 2100 l) 14·0 

u 2100 u 14•0 

u 2100 ~ ... 
u 2100 u- ... 
u 2100 0 ... 
u 2100 u ... 
u 2100 u uo 
u 2100 u ... 
U, 2100 u 14-0 

u 2100 H ... 
' u 21.00 lj ... 

u 21.00 ~: '" u 21.00 u .... 
U' 2100 ~- 140 .. 

u 2Loo tl uo 
u 21 00· u uo. 
u 5300 u 210 0 

~ 2700 ll .10oo' 
u -530 0· U' 2100" 

u 2700, u. 100.0 

lj' 210~ u~ too.o: 
ti I 

270.0. u· rooo· 
u 2100: "' HIOO· 

U' 270_o: u· 100.0 
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Table 12. Results o~ the Grain Size A~a!ysjs, Total Orgat1\c Carbon, and Percent Moisture of 0~-Site Sedjment 
. ' . , ·· . AvtexFibets :Site ! · • · 

· ! Front Royal, 'VA 
Febrttary 1999 

. 
' ' . 

~ample ILJ 44 q) OUJ ouo OU/ ou~ 

Location Sulfate Basin Fly Ash Sulfate Basin Emergency Polishing Viscose 
No.5 Basin No.6 No. I Pond P~nd Creek 

. Description Particle Size(%) 
Gravel 4.75 - 7b.2 mm 4.3 0 0 O.t 0 0 
Sand 0,075- 4.74 mm 36 24 28 27.5 50.2 40.6 
Silt 0.005 - 0.074 mm 333 57.4 43.6 46.1 27.8 36.9 
Clay OcOO I - Oc004 mm 14.8 17.3 18.9 15.2 12.4 11.7 
Colloids <0.001 mm I L6 1.3 9.5 II 9,6 \0.8 
Percent Moisture 84,3 54.6 67.5 25.1 69.6 38.4' 
Percent Organic Matter 32:6 13,8 10.2 1.9 9,8 5.7 

i 

' 

121 Sldellfr\9902\grain.wb2 
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f.~'"' JlJ !IU4U! 

!Location Rercrence No. I 

W.soUds 26 
Cone MDL 

Parameter miV'i<g m~V'i<g 

Aluminum 9100 42 
Antimony u IS 
Arsenic 4.7 1.1 
Barium 93 1.5 
Beryllium u 1.0 
!cadmium u 1.2 
~alcium 14000 120 
!chromium 19 1.2 
Cobalt 9.9 1.2 
!copper 16 2.2 
Iron 21000 22 
Lead 16 10 
Magnesium 2300 120 
Manganese 670 1.2 
Mercury 0.54 0.10 
Nickel 13 2.5 
Po,tassiu.m 1100 500 
Selenium u 1.1 

lsuver u 1.2 
,odium 140 120 

~allium u 1.1 
Vanadium 26 2.5 

inc 69 5.0 

MDL denotes Method Detection limit 
U denotes less than the MDL 

!J{/'{JU 

Rercrcn.ce No.2 

5·6 
Con~c 

m~~ mg/kj! 

14000 13 
u 46 

3.8 O.SS 
120 0.46 
1.2 0.30 
u 0.38 

5500 38 
24 0.3.8 
13 0.38 

. 22 069 
25000 6.9 

22 3.0 
2JOO 38 
600 0.38 
0.87 0.05 

15 0.76 
870 ISO 

u 0.55 
u 0.38 
44 38 
u 0.55 

36 0.76 
' 78 1.5 

I able 13 Re·sullS of the Mdals Analysis in Rivet Sedim,ent 
A\'tex Fibers Si'l:e -
Fran'! Royal, VA 
Februory l9'J9 

l!nse<l on Dry Welgbl 
~ 

Ul/411/ 

~~~~ ~~~ UMI·I 
(O"Ifall 01) (Outfall 02) (Outran OJ) 

55 61 74 
Cone MOL Cone MDL Cone MDL 

miV'I<g miV'I<g ••·l!lk! mgikg mglkg ml!lk! 

5400 23 4600 18 3000 16 
u 8.0 u 6.5 u s.s 

6.0 0.56 2.9 0.50 1.5 0.47 
54 0.80 40 0.65 29 o.ss 

0.62 0.53 D.49 0.43 u 0.37 
u 0.67 u 0.54 u 0.46 

7100 67 6-600 54 1900 46 
15 0.67 13 0.54 12 0.46 

7.9 0.67 6.6 0.54 .5.8 0.46 
10 1.2 7.9 0.97 II 0.83 

!MOO 12 14000 9.7 16000 8.3 
21 5-.3 12 43 10 3.7 

1600 '67 1400 54 880 46 
570 0.67 280 0.54 210 0.46 

0.26 0.04 0.19 0.03 0.25 0.003 
8.9 1.3 7.3 1:1 7.6 0.92 

. 430 no 400 220 270 '180 
u 0.56 u 0.50 u 0.47 
u 0.67 u 054 u 0.46 

IJO 67 340 54 DO 46 
u 0.56 u 0.50 u OA7 
19 1.3 16 1.1 14 0.92 
59 2.7 49 2.2 87 1.8 

""""" 11!/'!U> U!/'!ut> 
BMI-4 BMI-5 BMI-6 

(OuJfaH 04) (Out foil OS) (Downo.treorn) 
64 66 n 

Cone MDL Con~c MDL Cone ~; mgikg mgikg mglk! mglkg miV'I<• 

4100 13 4200 17 2800 IS 
·U 4.5 u 6.1 u 5.2 
4.) 0.57 4.6 0.51 1.3 0.47 
35 0.45 43 0.61 27 0.52 

0.44 0.30 050 0.41 u 0.35 
u 0.37 u 0.51 u 0.43 

12000 37 3200 51 2300 43 
18 0.37 19 0.51 9.6 0.43 

6.9 0.37 7.7 0.51 5,0 0.43 
7.0 0.67 II 0.92 4.2 0.78 

17000 6.7 15-000 9.2 12000 7.8 
7.1 3.0 21 4.1 7.4, 3,5 

1900 37 980 5,1 800 43 
360 QJ? 390 0.51 130 0.43 

0.05 0:03 0:21 O.oJ 0.07 0.03 
6.6 0.75 II to 5.0 0.87 

JIO 150 350 200 310.' 170 
u 0.57 u 0.51 u 0.47 
u 0.37 u 0.51 u 0.43 
u 37 63 51 u 43 
u 0.53 u 0.51 u 0.47 

20 0.75 19 1.0 14 0.87 
45 1.5 120 2.0 35 1.7 
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11tnll0 00<01 
J..ouUO<II RefettDICC Ho I 

!~<son< l1 

Amaly!lt pO'\o 

·BII( u 
-Bite u 
·BHC u 

lkptaclllor u 
·BHC u 
l.dlrin u 
kpt.adl~ Epo.11.iodl: u 

-~· u 
·ChJIOfdUIC u 

£ndo-5t~lfm (I) u 
,p'·DDE u 

DieldTin u 
Endrfn u 
.p~·D D.D. lj 

En.doslllifan (,0 Yi 
"'':DDT, u 

""""'"""""" u 
Enocktsulfm Su!fuc " jMctnoxycldor t) 

~·""""" u 
ouphCile u 

(ArociOf' 1016 u 
ArociGI' 1111 u,. 
~roclot 1212 tj. 

IAroclor 1242 u 
Aroclor 1241 tJ 
Atoc!Of 1254 tJ 
!A=Ior 1260 u 

MDL ~J!;eno~Jes Met&od Dt:lec:tfun Limii 

U der!mes leu l!!an. the MDL 

hlel!IOitS d\C value is es.tiiN'Ied 

W lllctlcncs l!!c rompo1111d is wellber(Ci 

MOt 

PO'\& 

1200 
1200 
1200 
12 00 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1100 
1200 
!200, 
poo 

!'~ 12 
12.00, 

1200: 

. 30001 

1500! 

1000; 

150.0. 

ISO.O 

ISOO' 

ISO.O 

150.0 

00<10 
RcJmntt No 2 

" MOl. 

•0'\• •0'\• 
u '" u 510 

u 510 
u 510 
u '" u SIO 

4, '" U. 510 
u "" u '" u HO 
u '" 
u HO 

u "" ~ :S.I~ 

~ 
5.10 

'!~ 
~ 5.10i 

4 5.lo! 

u lJOI 

4 1Ji0.01 

u &4,01 

u l30.0 

~ !64:0 

t! 64.0 

4 64;0· 

lf 64,0 

u 64,0 

T abl.e l.'i R~:~'llllsfllf ~ A~ly~i:s for Pcs.~icidcsfP'('Bs in S~llftCtlt 

A Yk,; Fibe-rs SDk 

F~oot fikly.l1l VA 

Febnwy 1'11}1)9 

00<07 OO<OJ OI>IOJ 

BMI·I BM.I·2 BJ.U·l 
(lA!Ifllll 01) (Oulf'llil 02) (Oinf•ll CO) 

l1 67 .. 
MOl. MOt MOt 

Jil·s/k& PA ""'' ..... ..... p~.gi\g 

u '"' ~ 490 u "" u ,.. u 490 u 42!1 

u HO u 49<1 u 420 

u ,.. u 49<1 u 420 

u HO u 49<1 u 420 

ll ,.. u 49<1 u 420 

u ,.. u 49<1 u 420 

u '" ~ 490 u "" u '" u 490 u 420 

u "" u 490 u 420 

u '"' u 490 u 420 

u "" u "" u 4.20 

ll HO u 49<1 u •UO: 

u , .. u 4.90 u 420 

u '" u 490 u 420 

lj '" u 490 u 42ll 

ll 5.10 ~ 4 90, ~~ 420 

u H:O tJ 4.90' 4.20 

u HO u 4 ,., u 420 

u 5,!0 u 490' u 420 

U· 140.0 t! 120.0 u 100.0 

" no u 610 J 52.0 

u 140.0 ~ 1200 u 1000 

Ul ·nOJ ~ ·62.01 lj 520 

u no u 6'2.0· u 52.0 

y; no u· :·620' u 52.0 

I! 11.0 u· .,. u S2~0 

u 72.0 u 62.0 u 52.0 

..... .... , 00<06 

I'J"". 4 BMI·S I'Ut4'1· 6 
~Ou.tfall Ool) ~Oud~l~ OS) (.,...,........,) 

71 1l 7l 
Mot MDL MDL . .... ..... . .... . .... ..... pO'\J 

u 430 u 460 u 460 
u 00 U· 460 u 460 
u 00 u 460 u 460 

u 430 u 460 u "" u 430 u ... u "" u 430 u "" u 460 

u 4l0 u 460 u 460 
u 00 u 400 u 460 

u 00 u 460 u 460 

u 00 u 460 u 460 

u "" u 460 u 1"' 
u 430 u '"' u ua: 
u 4 30· U· "" ll· 4.60; 

u 4-30 u 460 u 4.60 
u: po u 4.60: 4 4.6.0~ 

U; 4.W u • 60· u. 4.60 

II o(JOI II 4 60: 4 4.60. 

ti -4.301 u 4.60 ll ... 
u 4.30' u 460· u 4.60 
u 4.30 u .... u ... 
u 110.0 4 110.0 u 1!0.~ 
ti SU· u ,,. u 57.01 

U, 110.0 'l qoo u 110.0 

"' 
~4 0. '\ 57.0 u S7.0' 

u 54.0 u 57.0 u 51.0 

lj ,.. u· '" u 57.0 

u l40 u '" u 57.0' 

u !4.0 410 57.0 u 51.0 
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Description 
uravet 
Sand 
Silt 
Clay 
Colloids 
Percent Moisture 
Percent Organic Matter 

\215\del\fr\9902\grain.wb2 

Table 16. Results of the Grain Size Analys s, Total Organic Carbon, and Perceqt Moisture of Rive; Sedime•1f 
· · ' • · · A vtex fibers Site · · · · 

Pr6nt Roy~l, VA 
Febnoary 1999 

' 
' ' •·· 

1~ampte tu 4U! 41U 4U/ 4UL qu~. quq 

Location Reference Reference BMI-1 BMI-2 BMI-3 BMI-4 
No. I No.2 (Outfall 0 I) (Outfall 02) (Outfall 03) (Outfall 04) 

Particle Size (%) .. 
-'-

4. 75 - 76.2 mm 2.8 0 0 0 0 5.5 
0.075- 4,74 mm 51.5 51.4 70.6 83.1 86,5 85.5 
0.005 - o1074 mm 34.9 23.3 20.6 IH 11.9 7.8 
0.00 I - 0!004 mm 3.9 12.1 4.4 1.5 1.6 1.2 
<0~001 mm 6.8 13:2 4.4 1.6 0 0 

71.5 34.6 43.9 37.4 21.4 27.8 
12,2 4 4.8 4.5 I 2 

B-;:;~5 
4UO 

BMI-6 
(Outfall 05) (Do'\'nstream) 

0 0 
84.7 87.2 
9.2 11:2 
3 1.6 
3 0 

28.7 22.1 
2.2 I 
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iLIIent IJJ UU)UI 
Location Reference 
V. Solids 85 

Analysis Cone 
Pammeter Method mglkg 

Aluminum I CAP 8200 
Antimony I CAP u 
Arsenic AA-Fur 5.3 
Barium I CAP 49 
Beryllium I CAP 0.83 
Cadmium I CAP u 
fcalcium I CAP 27000 
Chr0miu!TI I CAP .15 
Cobalt !CAP 8.8 
(;opper I CAP 14 
Iron !CAP 25000 
Lead !CAP 20 
Magnesiu !CAP 11000 
Manganes !CAP 130 
Mercury Cold Vapor u 
Nickel I CAP 12 
Potassium I CAP 430 

Selenium AA-Fur u· 
Silver I CAP l1 
Sodium I CAP 48 

Thallium A A-Fur u 
Vanadium I CAP 38 
Zinc !CAP 110 

MDL denotes Method Detection Limit 
U denotes less than the MDL 

MDL 
mglkg 

II 
4.0 
0.73 
0.40 
0.26 
0.33 
33 

0.33 
0.33 
0;59 
5.9 
2,6 
33 

0.33 
0.04 
0.66 
t30 

0.37 
0.33 
33 

0.37 
0.66 
1.3 

Table 17. Results of the Me·tals Analysis in Sqil 
A ~lex Fibers Site 
Front Royal, VA 
Febru.ary 199'9 

i ! ' 

Based on Dry Weight 

5U4 00505 UU)Ub 
PCB Spill Area Treatment Plant Fly Ash Pile 

81 80 60 
Cone MDL Cone MDL Cone MDL 
inglkg mglkg mglkg mglkg mglkg mglkg 

13000 17 8600 20 13000 23 
u 6.0 u 7.0 u 8.2 

15 0.51 3.7 1.2 75 0.65 
46 0.60 120 0.70 1100 0.82 

0.73 0.4 1.2 0.47 4.1 0.55 

0.92 0.5 u 0.59 u 0.69 
19000 so 3000 59 1700 69 

15 0.5 15 0.59 21 0.69 

II Oc5 17 0.59 15 0.69 

17 0.89 16 1.1 46 1..2 
25000 8.9 26000 II 36000 12 

32 4 25 4.7 15 5.5 
6100 50 1500 59 970 69 

49 0.5 1100 0.59 110 0.69 

u 0.02 0.34 0.04 0.60 0.05 

19 0.99 13 1.2 30 1.4 

310 200 680 230 2600 270 

u 0.51 u 0.58 6.3 0.65 

u 0.5 u 0.59 u 0.69 

u 50 310 59 360 69 

u \).51 u 0.58 1.6 0.65 
45 ' 0.99 37 1.2 68 1.4 

410 2 710 2.3 36 2.7 

00502 -00503" 
Wetland Area Emergency Pond 

81 72 
Cone MDL Cone MDL 
mgtkg mglkg mglkg mglkg 

16000 17 3300 19 
u 6.0 u 6.7 

4.7 1.0 2.1 0.50 
59 0,60 29 0.67 
1.7 OAO u 0.45 
u 0.50 u 0.56 

2000 50 1200 56 
16 0.50 9.2 0.56 
12 0.50 6.1 0.56 
42 0.89 6.1 1.0 

58000 8.9 12000 10 
27 4.0 9.1 4.5 
610 50 850 56 
130 0.50 920 0.56 
0.07 0.04 0.25 0.03 

18 . 0.99 5.9 1.1 
.340 200 330 220 
u 0.37 u 0.50 
u 0.50 u 0.56 
u 50 340 56 
u 0.52 u 0.50 
40 0.99 12 1.1 
57 2.0 53 2.2 
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·r 

r-uentw 
jLocatioa 

iP=tSoHd 

Table 18. hsulu of the AaalyBis ofValatilc OrpUcs in Soil 
Avtc:x Fibers Sib: 

"'""' Ref=e 

84 
•MDL 

Front Roy;.l. VA 
. Fobnwy 1999 

w";;i':C, ~''"' £mcrpcy 

""' Pood 
78 74 

00504 

PCB Spill 

""' 78 

Compound ug,l<g usn<g usn<g 
!MDL 
ug,l<g usn<. '= usn<g 

!MDL 
ug,l<g 

• ~~lorometbane u 
rom om ethane u 

Vinyl ChloridC u 
Chiorocthane u 
Methylene Chloride u 
Acetone u 
Carbon Disulfide u 
I .1-Dich.laroethene u 
1.1-Dichloroethane u 
Chiorofonn u 
1.2~chloroetb:ane u 
-Butanone u 

1.1, 1-Trich.loroethanc u 
Carbon TeaachJOride u 
Bromod:ichloromethane u 
1.2-Dicbloropropane u 
cis-1,3-Dichloropropene u 
T richloroetbene u 
Dibromochloromcthane u 
1.1.2-Trichloroethane u 
Benzene u 

'lftrans-1,3-Dichl~propene u 
Bromoform u 

f4-Methyi-2-Pentmone . u 
2-Hexanone u 
T etrac:hloroethene u 

oluene u 
1,1,2,2-Tctrich.loroethane u 
Chiorobcnzene u 
Ethyl Benzene u 
Styrcno u 
cis-1.2-Dichloroethene u 
traas-1.2-Diehloroethene u 
m.p-Xylenes u 
0-Xylene u 
I .2-0ibromomethane u 
1.1,1,2-Tetrachloroeth~J~~e u 
1.2.3-Trichloropropane u 
Dichlorodifluoromethane 

. u 
TrichlorofluorOmethane . u 
DibrOmomethane u 
1.2-Dibromo-3-Chloropropane u 
Bromobenzene u 
n-Butylbcnzcne u 
tert-Butylbenzene u 
se<:-Butylben:z:ene u 
2-Chloroto\uene u 
4-Chlorotoluene u 
1.2-Dichlorobenzene u 
1.3-Dichlorobenzene u 
1,4-Dichlorobenzene u 
1.3-Dkhl~ u 
2.2-Dichloropropane u 
\,1-Dichloropropcne u 
Hexachlorobutadiene u 
Isopropyl benzene u 

tp-lsopropyl1oluene u 
Naphthalene u 
n-Propylbenzene u 
1.2.3-Trichlorobenzene u 
1.2.4-TriChlorobenzene u 
1.2.4-Tnmethylbenzene: u 
1.3,5-Trirncthylbenzene u 
Methyl-tcrt-Butyl Ether u 

MDL denotes Method Detection Limit 
U denotes less than the MDL 
J denoles the w.lue is estimated 
R denotes dw. IS unusabiC 

\215\del\fr\9902\soilvoa.wb2 

6U 6U 7 u 
6U 6 u 7 u 
6iJ 6 u 7 u 
6 u 6 u 7 u 
6U 6 u 7 41 
6 u 6 u 7U 
6U 6 u 7U 
6U 6 u 7U 
6 u 6 u 7U 
6U 6 u 7U 
6U 6U 7U 
6U 6U 7U 
6 u 6U 7U 
6 u 6 u 7 u 
6 ,U 6 u 7U 
6. u 6U 7 u 
6 u 6U 7U 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6 u 7U 
6U 6U 7 u 
6 u 6 u 7U· 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6U 7 u 
6U 6U 7 u 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6 u 7U 
6 u 6 u 7 u 
6 u 6U 7U 
6 u 6 u 7 u 
6 u 6 u 7 u 
6 u 6U 7 u 
6 u 6U 7U 
6 u 6U 7 u 
6U 6U 7 u 
6 u 6U 7U 
6 u 6U 7U 
6 u 6U 7 u 
6 U: 6U 7 u 
6 u 6 u 7 u 
6 u 6 u 7 u 
6U 6 u 7 u 
6U 6 u 7 u 
6 u 6U 7 u 
6U 6 u 7 u 
6 u 6U 7 u 
6U 6U 7 u 
6 u 6 u 7 u 
6 u 6 u 7 u 
6U 6 u 7U 
6 u 6 u 7 u 
6 u 6 u 7 u 
6U 6U 7U 
6U 6 u 7U 
6 u 6U 7 u 
6 u 6U 7 u 
6 u 6U 7 u 
6 u 6U 7 u 

:ll031l> 
Treatment Fl~~ 

PilOt Pile 
80 60 

'= MDL 
ug,l<g ug,l<g •sn<• 

6U 6R • 6U 6 R 8 
6U 6 R 8 
6U 6 R 8 
6JJ 6 R 8 
6U 6 190J 8 
6U 6 R 8 
6U 6R 8 
6U 6R • 6U 6 19J 8 
6 u 6R 8 
6 u 6R 8 
6U 6R 8 
6U 6R • 6 u 6R 8 
6 u 6R 8 
6U 6R • 6U 6 R • 6 u 6R 8 
6U 6 R 8 
6. u 6R • 6U 6 R 8 
6U 6R • 6U 6R 8 
6 u 6R • 6U 6 R • 6 u 6R 8 
6U 6 R 8 
6U 6R 8 
6U 6 R 8 
6 u 6 R 8 
6U 6 R 8 
6U 6 R ' 6 u 6R 8 
6 u 6R ' 6U 6R • 6U 6R 8 
6U 6R 8 
6 u 6R 8 
6 u 6R 8 
6U 6R 8 
6U 6 R • 6U 6 R 8 
6U 6 R 8 
6 u 6 R 8 
6 u 6R 8 
6U 6R 8 
6 u 6R 8 
6U 6R 8 
6U 6R 8 
6U 6R 8 
6 u 6R ' 6U 6 R 8 
6U 6R 8 
6 u 6R 8 
6 u 6 R 8 
6U 6 R. 8 
6U 6R 8 
6 u 6R 8 
6 u 6R 8 
6U 6R 8 
6 u 6R 8 
6 u 6R 8 
6 u 6 R 8 
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!LIICnliiJ UIJ)IJ'I 

Location PCB Spill Area 
1% Solid 17 

MDL 
Analyte J!g/kg J!g/kg 

~-BIIC u 4.30 

~-IIIIC u 4.30 
lb·BIIC ll 4.30 
lleptochlor u 4.30 

~-DHC ll 4.30 
jAldrin u 4.30 
Heptachlor Epoxide u 4,30 
g-Chlordane u 4.30 
a-Chlordane u 4.30' 
En,dosulfan (I) u 4.30 
p,p'-D DE u 4,30 
Dieldrin u 4;30 
Endrin u 4.30 
p,p'-D D D u 4.30 
Endosulfan (II) u 4pi0 

p,Jl'·D D T u 4.30 
Endrin Aldehyde lJ 4.30 
Endosulfan Sulfate u 4)0 
Methoxychlor u 4:3o 
Endrin Ketone u 4,30 
froxaphene lJ 110;0 

!Aroclor 1016 u 53.0 
jAroclor 1221 u 110.0 

1\roclor 1232 u 53,0 
Aroclor 1242 u 53.0 
jAroclor I 248 84 53,0 

1\roclor 1254 340 510 
!Aroclor 1260 u 53;0 

MDL denotes Method Detection Limit 
lJ denotes less than the MDL · 
J denotes the value is eslimated 
W denotes lhe compound is weathered 

\215:d-21soilpcb.wb2 

. 

1 ahle 19. Rcsulis oflhc Analysis for Pes~icidesiPCils in Soil 
Avtex Fibers Site • 
Front Royal, VA 
Feh<uary 199'9 

!105115 UUJUb UU5Ut 00502 UUJUJ 
Trea.tmcnt Plan·! Fly Ash Pile Reference Wetland Area Emergency Pond 

79 60 85 80 71 
MDL MDL MDL MDL MDL 

J!g/kg J!g/kg J!g/kg J!.g/kg J!g/kg J!g/kg J!g/kg l!g/kg J!g/kg l!g/kg 

u 4.20 u 5.60 ll 3.90 ll 4.20 ll 4.50 
u 4.20 u 5.60 u 3.90 u 4.20 u 4.50 
ll 4.20 u 5.60 u 3.90 u 4.20 u 4.50 
ll 4,20 u 5.60 u 3.90 u 4.20 u 4.50 
u 4.20 ll 5.60 u 3.90 u 4.20 u 4.50 
u 4.20 u 5.60 u 3.90 u 4.20 u 4.50 
u 4.20 u 5;60 u 3.90 u 4.20 u 4:5o 
u 4.20 lJ 5.60 u 3.90 u 4.20 u 4.50 
u 4.20 lJ 5,60 u 3.90 u 4.20 u 4.50 

u 4.20 u 5,60 u 3,90 u 4,20 u 4,50 

u 4,20 u 5.60 lJ 3,90 lJ 4,20 u 4.50 

u 4,20 lJ 5,60 lJ 3,90 lJ 4,20 lJ 4.50 

u 4.20 u 5,60 u 3i9Q u 4;20 u 4,50 

~ 
4.20 lJ 5.60 u 3;90 u 4.20 lJ 4.50 
4;20 u 5:60 u 3:90 u 4.20 u 4:50 
4.20 u 5.60 u 3.90 lJ 4.20 u 4.50 

u 4.20 u 5.60 ll 3:90 u 4.20 u 4,50 
' u 4.20 u 5.60 u 3.90 lJ 4.20 u 4.50 

u 4,20 11 5;6o u 3;9o ll 4:20 u 4,50 

lJ 4.20 lJ 5.60 lJ 3.90 u 4.20 u 4.50 

u 100,0 u 140.0 u 97.0 u 100:0 U.' 110.0 

lJ 52.0 lJ 70.0 u 49.0 u 52.0 u 57.0 

u 100;0 u 140,0 u 97.0 u IUU.O lJ 110.0 

u 52.0 u 70.0 u 49.0 lJ 52.0 u 57.0 

u 52.0 u 70.0 u 49,0 u 52.0 li 57.0 

u 52.0 lJ 70.0 lJ 49.0 u 52.0 u 57.0 

u 52.0 u 70.0 u 49,0 u 52,0 u 57.0 

lJ 52:0 ll 70.0 ll 49.0 lJ s2io: u 57i0 
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-- Tllblc20; RcsullsofBascNcutral!Acid Extr.crableAnllysisofSoils 
Avtex. Fibcn Si~e 
From Royal, VA 
Fobnwy 1999 

. lJIJ50l> UU>Ul UU>U; 
LoCation Treatment P111:1t Area Fly Asb Pile Wetland Ala Em ..... eyPood 
~Solids 

ICONC. 
ugtkg 

Phenol u 
is( -2-Chlorocthyi)Ether u 

2-Chlorophcnoi u 
1.3-Dichlorobcnzene u 
I ,4-Dichloro~ne u 
Benzyl alcohol u 
1.2-Dichlorobenzene u 
2-Methylphenol u 
~5(2-Chloroisopropyl)ether u 

Methylphenol u 
N-Nitroso-Di-n-propylaminc u 
Hexachloroethace u 
Nitrobenzene u 
lsophorone u 
2-Nitrophenol u 
2.4-Dimethylphcnol u 
l?is(2-Chloroethoxy)methane u 

,4-Dichln(Ophenol u 
1.2,4-TiicltlorobenZene u 
Naphthalene u 
-Chloroanilinc u 

Hcxachlorobutadicne u 
4-Chloro-3-mcthylphenol u 
2-Methylnaphthalene u 
Hc.xachtorocyc.lopcntadicne u 
2,4,6-Trichlorophenol u 
2.4.5-Trichloropbenol u 
2-Cbloronaphthalene u 
2-Nitroaniline u 
Dimcthylphthalate u 
Acenaphthylene u 
3-Nitroaniline u 
Accnaphthene u 
2.4-Dinitrophenol u 
4-Nitrophenol u 
Dibenzofuran u 
2.6-Dinitrotoluene u 
2.4-Dinip-otoluene u 
biethylphthalate u 
4-Chlorophc:nyl-phenylether u 
Fluorene u 
4-Nitroaniline u 
4.6-Dinitro-2-methylphenol u 
N-Nitrosodiphenylamine u 
4-Bromophenyl-phenylether u 
Hexachlorobenzene u 
Pentachlorophenol u 
Phenanthrene u 
Anthracene u 
Carbazole u 
DL·n-butylphthaiate u 
Fluoranthene u 
Pyrene u 
Butylbenzylphthalate u 
3 ,3'-Dichlorobclllldine u 
Benzo( a )anthracene u 
8ts{2-Ethylhexyl)phthalate u 
Chrysene u 
Di-n-octylphthalate u 
Benzo(b)fluoranthene u 
Benzo(k )fluorant~ne u 
Benzo(a}pyrene u 
lndena( 1.2.3-cl)pytene u 
Dibenzo(a,h)anthracene u 
Benzo(g.h,i )perylcne u 

MDL den<Nes Method Dcteccon Limit 
U denotes less thaJJ. the MDL 
J denotes the value IS esumated 
R denOtes. data is unusable 

.. \215\dcl\fi"\9902\soilbna.wb2, 

79 
.MDL 
uwkg 

2100 
2100 
2100 
2100 
2100 
2100-
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100-
2100 
2100 
2100 
2100 
2100" 
2100 
2100 
2100 
210_0 
11000 
2100 
11000 
2100 
2100 
11 0"00" 
2100 
11000 
]!000 
2[00 -

2100 
2100 
2100 
2100 
2100 
!lOOO 
11000 
2100 
2100 
2100 
11000 
2100 
2100 
2100 
2100 . 

2100 
2100 
2100 
11000 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 
2100 

.6() 80 72 
IUJNC. 

~: IUJNC. IMl)L ;:_c !MDL 
•wks •wks ··~ •wk• 

R 2800 u 2000 u 2300 
R 2800 u 2!00 u 2300 
R 2800 u 2!00 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 . u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2COO u 2300 
R 2800 u 2COO u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300. 
R 2800 u 2000 u 2300 
R 2800 u 2(00 u 2300 
R 2800 u 2!00 U· 2300 
R 2800 u 2000 u 2300 
R 2800 u 2!00 u 2300 
R 2800 u 2!00 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2!00 u 2300 
R 2800 u 2000 u 2300 
R 14000 u 11000 u 12000 
R 2800 u 2000 u 2300 
R 14000 u 111:)00 u 12000 
R 2800 u 2!00 u 2300 
R 2800 u 2000 u 2300 
R 14000 u 11000 u 12000 
R 2800 u 2000 u 2300 
R 14000 u 111:)00 u 12000 
R 14000 u 11000 u 12000 
R 2800 u 2000 u 2300 
R 2800 u 2(00 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2!100 u 2300 
R 2800 u 2000 u 2300 
R 14000 u 11000 u 12000 
R 14000 u 11000 u 12000 
R 2800 u 2!00 u 2300 
R 2800 u 2000 u 2300 
R 2800 u. 2!00 u 2300 
R 14000 u 11000 u 12000 
R 2800 u 2!00 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2!00 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2!00 u 2300 
R 2800 u 2(00 u 2300 
R 2800 u 2000 u 2300 
R 14000 u 11000 u 12000 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 .u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2000 u 2300 
R 2800 u 2opo u 2300 
R 2800 u 2000 u 2300 

PCB:~ ..... W>UI 
Rd ........... 

77 85 
t-UNL. 'MlJL CONC. I MDL 
uwks ugtkg ugtkg 

u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 . 

u 2200 u 1900 
u 2200 u !900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
·u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 <J 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 . u 1900 
u 2200 u 1900 
u 11000 u 0500 
u 2200 u 1900 
u 11000 u 9SOO 
u 2200 u 1900 
u 2200 u 1900 
u 11000 u 9500 
u .2200 u 1900 
u 11000 u 9SOO 
u 11000 u 9500 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 11000 u 9SOO 
u 11000 u 9SOO 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 11000 u 9500 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 . u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 11000 u 9SOO 
u 2200 u 1900 
u 2200 u 1900 

1200(1) 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u :Uoo u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
u 2200 u 1900 
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Description 
Gravel 
Sand 
Silt 
~lay 
Colloids 
Percent Moisture 

Table 21. Resulls of the Grain Size Analysis, Total Organic Carbon, and fercent Moisture ofS<>il 
A vtex Fibers Site 
Front Royal, VA 
February I 9'99 

1~amp1e tu )UI )U£ )UJ )U4 )U) 

Location Reference Wetland Emergency PCB Spill Treatment 
Area Pond Area Plant 

Particle Size (o/o) (Soil) 
14.15- 7b.l mm 3.8 2 0 2.2 3.7 
0.075 - 4,74 mm 70.3 43.8 87.2 59.5 56.7 
0.005 - 0.074 mm I 1.9 18.5 10.3 14.1 24.8 
0.00 I - 0.004 mm 4.6 10 1.2 10 7.7 
<0.001 mm 9.4 25.7 1.3 14.2 7 

14.6 19.5 71.1 20.8 2.0.5 
Percent Organic Matter 6.8 3.8 17.1 4.7 8.1 

)Ub 
Fly Ash 

Pile 

13.6 
34.6 
41.1 

8 
2.7 
38.6 
29A 
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Table 22. Survival and Reproduction ofPimephales promelas During 
a 7-day Exposure to Surface Water 

"Avtex Fibers Site 
Front Royal. VA 
F~bruary 1999 

1 ;:,ampte UJ LOcation U!IU!IOil rercent ooean wetgnt 
Survival per Organism (mg) 

control NA IUU ~~ 0.044 
601 Sulfate Basiri No. I 100 100 0.48 

50 98 0.47 
602 Emergency Pond 100 98 0.53 

50 .. 96 0.52 
603 Polishing Pond 100 67* 0.43 

50 49* 0.43 
046 Sulfate Basin No. 5 100 98 0.48 

50 98 0.48 
047 Fly Ash Basin No. 6 100 62* 0.47 

50 96 0.48 

Forty-five orgalliSms"el<pcised per concentration 
• denotes significantly different (p=ll.05) from the control 

1215\del\fr\9902\pimephales.wb2 

-----------~~-~~=============-=-===-=============== 
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Table 23. Survival and Reproduction ofCeriodaphnia dubia During 
a 7-day Exposure to Surface Water 

Avtex Fibers Site 

HSample ill 

Control 
601 

602 

603 

046 

047 

Front Royal, VA 
February 1999 

I LOCation I DilutiOn 

NA 100 
Sulfate Basin No. 1 100 

50 
Emergency Pond 100 

50 
Polishing Pond 100 

50 
Sulfate Basin No. 5 100 

50 
Fly Ash Basin No. 6 !00 

50 

Ten organisms exposed per chamber 
Average number of young per survivirig female 

\2!5\del\fr\9902\ceriodaphnia.wb2 

Yercent 
Survival 

100 
100 
100 
90 
100 
90 
100 
90 
100 
100 
100 

'Mean No. 
of Neonates 

16.2 
26.2 
20.9 
24.7 
20.8 
15.7 
21.8 
21.3 
24.5 
26.7 
27.7 

I 
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T.b1e 24. SJII'Viq} and Gtvwth of HytJie/ltJ tzrleca aDd Chiro1t011JW wruzns E;xposed to River Scdimc:m 

410 Reference No. 2 

407 BMI·l 
(Outfwl OJ) 

402 BMI·2 
(Outfall 02) 

403 BMI-3 
(Outfall 03) 

404 BMI-4 
(Outfall 04) 

405 BMJ-S 
(Outfall 05} 

B 
c 
D 
E 
F 
G 
H 

A 
B 
c 
D 
E 
F 
G 
H 

A 

B 
c 
D 
E 
F 
G 
H 

A 
B 
c 

·D 
E 
F 
G 
H 

A 
B 
c 
D 
E 
F 
G 
H 

A 
B 
c 
D 
E 
F 
G 
H 

A 
B 
c 
D 
E 
F 
G 
H 

Ten or-ganisms exposcl:l peneplicale 

lO 
]0 
9 
]0 
10 
10 
10 

10 
10 
10 
10 
10 
]0 

10 
10 

10 
10 
10 
10 
9 
lO 
10 
10 

10 
10 
10 
10 
10 
10 
9 
10 

9 
10 
10 
10 
10 
10. 
10 
9 

10 
10 
10 
10 
10 
10 
lO 
10 

8 
10 
8 
10 
10 
10 
10 
7 

Avtex. Fibers Site . 
Fnmt Royal._ VA 
February 1999 

3 
3 
3 
3 
3 

3.1 
2.8 

3 
3 
3 

2.9 
3 
3 
3 
3 

3.1 
3.3 
3.4 
3.4 
3.4 
3.2 
3.1 
3.2 

3.2 
3.3 
3.4 
3.3 
3.2 
3.1 
3.4 
3.S 

3 
2.8 
3.1 
3 

3.1 
2.9 
3.1 
3.1 

3.6 
3.4 
3.7 
3.S 
3.4 
3.2 
3.S 
3.3 

3 
3.1 
3.2 
3.2 
3.] 

3.2 
3.3 
3.1 

• denotes significantly diffe_renl (p<O.OS) from laboratory control 
NM- not measured due to 100 percent m~rtality 

\21 S\del\fi\9902\sCd-tox. wb2 

0.18 
0.19 
0.2 
02 

0.19 
0.16 
0.18 

0.13 
0.19 
0.18 
0.12 
0.17 
0.17 
0.25 
0.23 

0.3--
0.31 
0.28 
0.33_ 
0.28 ' 
0.31 
0.22 
0.28 

0.26_ 
0.18 
0.26 
0.21 
0.21 
0.23 
0.28 
0.36 

0.14 
0.12 
0.21 
0.15 
0~23 

0.15 
0.18 
0.19 

0.3 
0.29 
0.4 

0.31 
0.34-
0.3S 
0.37 
0.36 

0.19 
0.19 
0.16 
0.19 
0.2 
021 
0.2S 
0.23 

9 
7 
7 
8 
8 
8 
10 

6 
8 
8 
4 
8 
8 
7 
8 

7 
7 
9 
6 
10 
7 
10 
10 

7 
8 
10 
8 
9 
7 
8 
8 

6 
10 
8 
8 
9 
8 
8 
s 

7 
9 
10 
8 
9 
8 
10 
8 

8 
4 
s 
4 
6 
8 
7 
s 

0.6f 
0.!54 
0.!59 
0.76 
0.!5!5 
0.56 
0.51 

1.67 
0.99 
0.96 
1.25 
0.86 
0.85 
1.41 
0.96 

2..46 
l.94 
1.76 
1.51 
1.75 
1.73 
1.43 
1.78 

1.8 
1.45 
1.32 
1.53 
1.34 
1.73 
1.2 
1.84 

l 
1.02 
l.l8 
1.05 
1.08 
0.8 
0.84 
0.86 

1.86 
1.47 
1.41 

2 
1.9 

2.11 
1.3 
1.78 

0.69 
0.9 
1.04 
0.75 
t.l8 
0.68 
0.99 
0.84 
~ 
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Table 2!5. Survival and Growth of HyaieU11 a::et:D md ~ t;lflOiu Exposed to On-Site Sediment 
A \Ita Fibe!t Site 

Ash Bum No.6 

F 
G 
H 

10 
10 
10 
10 

7 
10 
10 
10 
8 
\0 

• 
7 

10 
10 
10 

6 , 
10 
I 
4 

10 
10 
10 
9 
10 
9 
8 
7 

Front RoyaJ. VA 
February 1999 

3 
3 

NM 
NM 
NM 

3.1 
3 

3.1 
3 

2.9 
36 
3.1 
3.1 

3.2 
3.3 

2.4 
2.6 

3.1 
3 

2.9 
3 
3 
3 

3. I 
3 

0.19 
0.2 

0.21 
O.IS 
0.17 
0.19 
0.14 
0.\8 
0.18 
0.14 

0,19 
0.23 
0.22 
0.2 

0.23 
0.2 

0.29 

0.2 
O,JS 

0.23 
0.19 
0.12 
0,13 
0.19 
0.19 
0.21 
0.19 

7 
7 
8 

• 
8 
10 

2 
I 
3 
5 
2 
I 
I 

4 
6 
6 
7 
4 
6 

• 6 

7 
10 
6 
9 
8 
10 
5 

I 
0 
2 
0 
4 
0 
0 

5 

• 
6 
5 
6 
5 
5 
6 

0.3 
0.2 
0.2 
0.16 
OJ.S 
0.2 
0.3 

0.18 
0.3 

0,]5 
OJ 

0.33 
0.28 
0.35 
0.32 

1.3 
0.89 
0.98 
1.24 
1.06 
0.93 

0.3 
NM 
0.2S 
NM 
0.33 
NM 
NM 

1.62 
1.06 
1.4 

1.54 
1.1 
1.32 
u· 

1.35 
• ~ ..... ~ '_;t,._::L_ -~·.:..~~..-:~t.::.:... .. k ·"ci!~ ·» - -,:: . .,:~_:;,;.,..~~~ "'-L:. ,, .. ' ~--~tit·".·_,~ 

603 V1scose Creek A 4 

8 4 

c 7 
D 5 
E 6 
F 5 
G I 
H 3 

~- .. --
Ten orgunsms e%l)Osed per replicate 
• denotes Slgnifieandy different (p<O.OS) from labo~tory c:ontrol 
NM- not measured due- to 100 pcn;:cnt mortality 

\21 S\dcl\fr\9902\sed-tox. wb2 

2.8 
3.2 
3. I 
2.6 
l 

2.7 
2.l 
3.1 

0.\ 7 1.)4 
0.2 9 1.26 

0.14 9 1.09 
0.12 9 0.83 
0.18 8 1.19 
0.14 9 1.37 
0.1 7 1.04 
0.2 10 1.29 

., ' 



AR300426AR3004261215\del\fr\9902\wonntox. wb2 

·e 
Table 26. Survixal and Growth of Earthwonns E"posed.tq Soil 

A vtex Fibers Site 

70 
70 
70 

70 
70 
70 

70 
70 
70 

front Ro~al, VA . 
l'ebrua,.Y _1999 · 

70 
70 
70 

70 
70 
70 

70. 
70 
70 

70 
70 
70 

70 
70 
70 

70 
70 
70 

70 
70 
70 

70 
70 
70 

59 
64 
69 

27.5 
27.0 
22.0 

24.3 
23.6 

-24.4 

25.7 
28.9 
27.0 

24.5 
25.8 
22.6 

37.0 
32.9 
33.6 

18.0 
20.8 
26.4 

-10.9 
4.4 
2.7 

52.3 
39.4 
37.7 

-29.8 
-27.9 
-2.1 
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l<C"Plii_IU =•";",;"M l!leltlon 
I% Sohds NA 

c ... 
:~~ 1PUlil!llCI« "&'1<1 

AllllJMiMIII/il1 u lO 
Allllirnofty " 020 
~tsc·~tic u 020 

.a:nrum u .,. 
«yDU~.ttn u 020 

IC~.!d·IIIIJI u OlO 
bkium u 10 

hro.mhrm u OlO 
P.,.il u O.lO .. ,., ll o.so 

'""' u 2l 
wd u 0.20 
MagliiUlt~m. u 50 
MmgUlcse u 020 
M·CfCidfY u 004 
Nickel u 1.0 
Poi1Uilrll'l1 u 200 

e!cni,lrlm u. 020 
ih·er l1 OlO 
odhnm I! lO 
hllllurn u 0.20 

V~adl0011 u 0.50 
in< 0.10: O.SO 

MOL denokJ Mctlnod Oerw.ion Limit 
-u denolft Ius tlun tbe MDL 

'\JJ; ~11<1111< 

Lab 
NA 

""" MDL •. ........,. 
"'""'""'' 

00011 OOOlS 
u 00001 
u 00001 .... , o.ooou 
u 00001 
b O.CDOOI;S 

00)1 ooos 
u 0.00025 
u 111.00025 

O.OO.Sl 0 0002l 
0.015 00013 

001101< 0.0001 
u 0.025 

0 00026 0.0001 
u 0.00002 

00012 OOOOl 
u OJ 
u 00001 
u 0 00025 -

QOH 002l 
u 00001 
u 00002! 

.0ool1 0.00025-

lil!bloe 17 Rcw.lts oflltt Mmh A-.ulysis ill E.ail1hwonmlc5 
Awx J.ibcN. Si~e 
f'rot~llt.my:;I.VA 

Febrv.aqy t·IJ'M 

_ca~cOMroo •~ ~-"'"""','" :~'""""'." EMIIru••'Oimlin~~e Eriwolm ~[Ullle Bdworm tls·wc 
II II " c"" MDL c ... , MDL c .... MDL 

m•&'I<J "&'I<• m&'k; "&'k' m&'ko "&'k• 

lOll " .,. lO '" 37 

" 21 u 20 u " 24 21 u 20 "' " u 32 .. 30 u 22 
u II u 10 u I.S 
u 32 u lO 'U 2.2 

3700 no , ... ,. 3900 ,. 
u l3 u lO ·U 31 
u SJ 56 5.0 <.5 31 
12 lJ " l.O II 31 ,.. 26 "" " 210 19 
u 2.1 u 2.0 3.3 1l 

IW Sl.ttl 9<o , .. 960 310 

" 2 1 " 2.0 " " u "' ·u 0_-40 u 0.211: 
u II u 9.9 u '-' 1000 2100 7900 2000 """ 1l00 

"3.4 II " 20 l2 ll 
u .U, u l.O u !1 

""' S.30, l200 lOO SSOO, '310. 
u 2.1 u 2.0 u 1.5 
u H u lO u n 

120 S.l' 130 1.0 130 i 1.7 

~~~~::o;~ ~=u~::c _"": c-••. •c 
~wormti:stwc 

12 10 ' ,.," MDL """ MDL c""" MDL 
m&'ks "&'I< I -· ""'' "''ll .. &'1<. 

190 ., '" .. 720 " u 17 u 20 u 23 
l6 17 u 20 2.1 2l 
u " 3.1 30 ••• " u 17 u 20 u 1.3 
u u u lo u " ,, .. " 3l00 •• 3900 110 
u ., u ,, u ,_, 

l.J ., 
'·' " 6l 5.6 

II ., 12 " 29 l,6 
210 22 ,,. 

" 310 " u 17 u 20 u 2.3 
920 .,. ,,. . .. ... , .. 

20 1.1 17 2.0 16 2.3 
u 0.3S u 0.42 u ... 
u L7 u 9.1 u II 

1100 1700 9600 2000 1100 2300 
3.2 1.7 3,6 20 2.1 2.3 
u 4.3 u •• u " 5300 '" "" ... , .. , .. _ 

u 17 u 2.0 u 23 
u .., u •. 9 u '' 110 ,_, IJo -4.9' 1101 5.6 
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1cnt tu W'OOA 

location Reference Aru 
v.sc\ids . II 

c~~ MDL 
Pamnder mg/l<g mg/l<s 

Aluminum 100 49 
Aiuimooy u 20 
[Anenk 2.6 20 
U•rium 62 30 
Beryllium u 20 

~:dmium u 3.0 
alcium .,,q ,. 
hromium. ,u ... 

k'ohl.lt 3,4 .. 
opp« L2 j.9 

Iron 360 25· 
Lnd u· 2.o; 
Magnesium 820 490 

MlillgmcR 15 20; 

"'"'''1' . u O<L 

jNickel u 99: 
lPowsium ,,.. 2000! 

elct!ium 5.4 201 
ilvr:r u "' odium 4200. • .,1 

jTh~ttum u 2 O! 
Vllltdiwn u '- •I 
7;n~ J.lO. 4.9! 

• MOt. ~cM>tts Mcll!od Dettttioo limit 
·u denotes le"·thm 1ft MDL 

\2"1 S\d.el\fr\9902\wollll\d._ wl!t2 

00'"'" 
Reference Aru 

II 
c..., MDL 

moikl! mg/l<s 

IOJ "' u 20 
2.7 20 
l.O 30 
u 20 

:u 30 
4300 100 

u " 6.4 " 13 5.(1 

500 " u 2.0 

910. 500 

~~ 20 
u 0.42 

.u 10 

9000 2000 
4:1 2.0 
u 5.0 

4800 soo 
u 2.0 

u ,. 
121J, S.O' 

Table 27 (Cont'd) Results of the Metals Analysis in Earthwonns 
A vtex Fibers Sl!-e · 
Front Royal, VA 
February 1,99~ 

W'UOC w'"" . ~'".'" . ""'"" Refcnncc Area WetlaOO Area. Wetland A11:1 Weti~OO Area 

" 9 9 10 
Coo< MDL Cooc MDL Cone MDL Co"' MDL 

mg/l<g mg/l<g mg/1< """'' mg/l<g 

~· 
mglkg mg/l<g 

10<> 41 1600 ,. 1100 " 1300 53 
u 17 u " u " u 2.1 

" 17 3.4 22 3.7 " '-' " 4.6 i> " 3l 12 37 II l,.i 
u 17 u 22 u 2.4 u " u " ''U 3l ,U 1.7. u 32 

4500 83, 4600 110 !200 120 43oQ 110 u <l ' u s;4 u 6L u 3.3 
6.1 4L' !9.3 SA ll 6L '9.8 s .. l 
L7 4.1 26 S:i4 L7 6L ! 24 5.3 

410 2! 2600 27 1900 lL" 2506. ,. 
u L7 u 2.2 u 2.5 2.6. 2.1 

830 410 900 540 920 610 . :170. 530 
l4 L7 21 2.2 L7 :H 19 21 

~ 0,28 u 0.45' u o:s u 0.43 
u 1,3 u· " u. L2 u " """ t7QO &700 220Q 94·00 2400 11-4~ 2100 

., .1 17 4.Q 2.2 u 2,3 3.6 2 I 
u 4,1 tJ 5.4 u 6.1 u, 51 

5200 410. 4700' 340 5000 610 . ... 530. 
u 1.7: u 2.2: u 2;5 u 2.1 
u 4.1 ti 5.4, u 6 . .1 U. 5'.1 

1m ·U !20 3.4 120 6.! II ~.l 

Nm wmo wmc 
Emrrgell(:y Pond EOJngell(:y Pond Emergency Pond 

14 13 13 
Con< MDL Cone 

,:~ ;;; MDL 
mg/l<s mglk~ mg/l<g m g mg/1< 

I ,SO " 120 " 230 42 
u '-' u 1.5 u 1.7 

" " 2.3 '-' 2' 1.7 
2.7 2.3 2.7 iJ 33 25 
u L.l u " u I 1 
-~ 2J 'u 2.3 u 2.5 

3100 76 4!00 76 3900_ " u. " u 3.1 u 42 
5,5 " 8.3 3.1 5.2 " " " " 3.8 12 4.2 
650 H S90: 19 170 21' 
u t.5 v p: u 1.7 

1200 380 1600 3!0 1000 420 

" L.5 14o: L.5 110' 1.7 
u 0.31 u 0.32 u 0.32 
u 7.6 v H u 1.3 

7$00 1500 9200 LlOO 1200. 1700 
l.l L.5 3.7 1.5 3,7 1.7 

U. 3.1 u 3.1 u 4.2 
5600 380 6500 310 5400 420 

u 1.3 tJ " u L7 

u. 3.8 u, 3.! u ~-2 
I U)i 3.1 150 :u: 120 4.2 

. 
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~ aK-Mil '" PCB·s~~~~~ I oUUWII 

V. Sc11Nd·s II 
Co" MDL 

f>Uiim•t11U m-&lks m•&'kl 

Al~tmiill~~~m 160 44 
Awtim!Qfly u 17 
~ff(tlJiC 3 17 
B.uivru u ,. 
lltryl~1iwm. u 11 

~""''''" u 26 
C'l!lci~m !200 17 
~omium u " c""~' " " CC!flper '' .. 
''"' 400 22 ..... u 17 
~•cmsium 8:10 "'" baganese 10 17 
~tiCiill)' u O.liS 

ridttl u 11 
o~auiwn 1500 1100 
efeni111m 31 17 
ilve-r u " od~Lim '""· 410 

[Thdtium u 11 
yaltldium u .. 
;., ,,. 

" 
MDL denotcio Method Dc'l«lioo Limi1 
U demD!oCS Ius ll!wa !he MDL ' 

1'\B~~";;~re. 
1·0 ·- MOL 

m&lks '"Sikl 

100 " u ., 
30 " u " u 22 
u " !100 110 
u " ,, 

" " " '" 21 
u 2.2 

110 ,. 
" " u 042 
u II 

1000 2200 

" 22 
u " llOO ,,. 
u 22 
u " ,., " 

l~k l71.f1Jnfcl) R~rul1s of1hc J..f,~Qis Aw.a.l)s;.s i1 F41rth....orm'S 
Aun Filbc-n S·lr(le 
ftomllll.oyd, VA 
Ft:br\llal)' I'99'P 

Pf~;;~rtl ~""" --~'" w=c 
Trt'dJIQIC'IIII P.l11111 TrciiiiQIIC:nfl r1~11111 Tret~t:-~1 PI&RI 

• 12 II 10 
c ... MOl. c ... 

:'i~ 
c ... M.DL 

~ .:~ •&lks .. r, mr m 1 ""'' .. r, 
1.(·0 " ... " 410 41 llO " u " u " u " u 20 

" 22 H 1.1 21 " 1.0 10 
u " 10 16 ,. 

" 7.6 ,. 
u " u 17 u ,. 11 20 
u ll u 2.6 u 2..S ll ,. 

""" uo 000 11 3600 .. 3100 " u ,_, u " u 41 6l .. 
u " 91 " '-' 41 u .. 
12 " II .. 32 41 26 .. .,., 21 lloo 22 110 ,,. 120 " u " u 1.1 u 19 u 2.0 

19() ,,. 1100 440 920 .,. ... ... 
14 " 61 17 " 1.9 41 2.0 
u 041 u 03l u OJ! u O_o(l 
u II u 1.7 u 9.4 u 9.1 

7400 2200 - 1100 """ '""' 1100 2000 
36 2Z " 1.1 3.7 1.9 4.1 2.0 
u ,, u ... u 41 u 4.9 

6000 "' j)O<i -4..(·0 o(.B~ 470 !200. 49() 

u 22 u II u " u 2.0 
u " u ... u 4.1 u 49 

"120 ,_, 170 ... ISO 4.1 151) ...9' 

""'''" Fl;~;·~~~~ Fl;.;:.,"'p.. Fl)o' Atlo Pile 
II II 14 

~ >IDL c ... >!DL c... Mul ....... "'""' ....... mr/ka mrlk• 

100 " 610 " , .. 31 
u 21 u II u ,_, 

26 21 l2 II " 
,_, 

62 " " 16 ., 
" u 21 u I 1 u ,, 

u l2 u 2:6 u 2.1 

""" 110 """ 17 3!00 13 
u lJ u 44 u 3.1 

6,2 5.3 ,_, .. u 3.7 
14 5.3 " " 12 3.1 

1100 27 """ 22 1300 .. 
2.2 11 u " u u 
oso 510 '130 4-40 '130 370 

" 2.1 ll 1.7 " l.l 
u 0.4 u 

·~· 
0.]1 0.31 

v II u 1.7 u 7.3 
?101) 2100 '1300 1700 9700 1!00 

1.1 2.1 1.3 Ll ••• l.l 
u ,_, u 4.4 u 3.7 

•m SJO 44~, 4-40 4600 310 
u 2.1 u '' u 1.5 
u ,, u .. ... 1.7 

IJO ,, ... 4.4 130' 1.7 
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'ill S\del\fr\9902\wormet.wb2 

oca 1011 nc.erence 
'olids 

Pa~amctcl 
D~:~gh1 

rsemc Mean '·' Mu 27 
admium Mean u 

Mu JJ 
hromium Mt.an 1J 

Mu 1.5 

""'" Mean 14 
Mu 17 

tuo Mo"' 095 
Mu I 

Mercury Mearr 0/9 
Mu 0.11 

I Nickel Moon r 
Mn ' inc Moon 120 
Max 130 

I'CB• Mean 0036 
Mu 00<1 

Values in italics WtfC nol del~lcd 
mgi\g- milligram p« kil-oar•m 

12 

f'fBs- Total of Ar.xiDf 123-4 1nd 1260 

W~Weight 

~""' 
~;; 
or 
o:1s 
018 
OJ 
17 
2 

0.11 
0./2 
0.011 
0.015 
056 
06 
14 
16 

00043 
0.00511 

Table 28 ~Liml1'131)' of Rcsulls of 1hc Analysis Of Metals and PC'Bs in F.anhwo;mH 
' Avc1x Fibers Site • ' 

t-"ront Roy31l,, VA 
February 1999 

ct'a'~ nrea ~mttgcncy ronu rLo ~pm. rea 
9 13 10 

Dty Weight We-t Weight DTyWeight Wet Weight Dry Weight Wet Weight 
mglkg mglk, mgikg~ moli,~ ,,./k,~ mgik,~ 

" "" " "" 
,., 

"~" l.9 O.Sl ,, 036 3 0.3 
r O.JJ /} 0.16 /l U/S 
L9 o_r /1 o.r I " o.r: 

" 0.15 10 0.26 16 0.26 
J.l 018 1~1 o.r 1.8 0.18 
22 2 13 1.7 14 14 

" '~3 " 2 " " -u Oil 0-. 010 I 0 0./0 

26 0.23 oss 0./J /0 0.10 
021 001/ 0.16 0021 0.2/ 0.021 
0.15 0.02J 0.16 0.02/ O.U o.ou 
r O.H J9 051 5I 051 
6 0.51 1.2 0.55 jj 0.55 

120 II 130 17 140 14 
120 II 160 21 ... " 0041 000]7 OIS 0.020 2S 0.25 

OO<J 00031 019 0.025 29 0.29 

. rtalllltm 1 ml ny ~S~l n e 
12 10 

DryWcigltt Wtt Weight Dry Weight w~:';~ght m</kg mo/kg mglkg 

~·~ ~:: ;; '~' 
74 2.6 
u or /.3 0.13 
JJ 0./8 1.6 0./6 
37 0.{4 1.1 0.1] 
6.l 0.78 r 0.17 

" 3 14 1~4 
32 '' ll I~J 

0.95 0.11 /J O.JJO 
I 0.11 12 0.11 

0./8 0.011 0.11 0.021 
0.21 0.015 O.J/ 0.011 
r o.r " 0.-15 
1.9 0.59 '~' "" 160 19 130 13 
110 20 ... 14 

0.10 0.012 0.031 0.0031 
0.10 0.012 o.on O_OO]ol 
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I 

""''" a..at> Of>MOIII 

toeatiOI'I "' 'f'ttC'ffll SlSlrd II 
MDL 

1\fl.a:lylt ,,.,., , .... 
Aroclor 1016 u 200 
AfOCIOI 1221 u "" ArO<IOI' 12)2 u 200 
A!«IDI 12<42 u 200 
Aroc\Of 1241 61Wl 200 
Atoel()l' l:l.H I" 

,.. 
Arocll)l' 1'260 u ,.. 
M'Dl denolc.s ~'elhod Dclecltoft Umil 
U de~et t.ess lhNI Uhc MDL 
J denolt:S IJ!e vd~~oe is esumilkd 
W dmo~es 11-.c eornpound is wcWtcud 

... , :;:"' .. ... •'-:::fl'l c 

II " MDL MDL ..... ...... , ... ,.,., 
u 110 u 1<0 
u !SO u ,. 
u 110 u , .. 
u '" u 1<0 

Hmlil , .. 320WJ ,.0 
u , .. u ~: u , .. u• 

J~29 RewltsofkAMilyA1k:orrf"BsMQE~ 
A\k"llfllxnSde 
From Ropl, VA 
F~t·9')0) 

•w•.-P<> 

"' 
·~·:;:~" 

" 10 
MDL 

~~~ .... . .... ,.,., ,.,., 
u 160 u , .. u 
u llo u , .. u 
u 160 u 1:!'10 u 
u , .. u 190 u 

250WJ , .. 200WJ 1.90 JSOWJ 

u 160 u '"'· u 
u· 160 u 190 u 

' HA 

' MD'L .... 
"' 430 
210 
210 
210 
210 
2to 

"""" II.~~~ -~" lltdete:M:C Rtf-1m01 
II " 13 

:: M~L MDL . ... , ... . ... .... . ... 
u ,.. u '" u ,. 
u .,. u "' u 290 
u ... u '" u ISO 
u 2<0 u '" u 150 

210'WJ 2<1•0 200WJ '"' 
,......,, 

'"' u j, 2"Q u. ISO u "' "' "' u ISO u ISO 
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tentu.1 
Location 

Percent Solid 

ArockH 1016 

Aroc!Of 1221 
Ar"dor12l2 
Aroc[or 1241 
Aroc[or 1241 
Arodot j_2s.. 
Atoclof 1260 

-~m• 
Wttlll!ld Area 

"""' 
u 
u 
u 
u 

240Wl 

11.­
u 

9 
MDL 

""'' 
210 
420 
210 
210 
210 
21Q 
210 

MOL dt:notn Method Delectioo Limit 
U-de~tOICS lcssllwi the MOL 
J deootes the val we iS tl!UinBCed 
~ denoks the comptJuM is wuth!!red 

\21$\dcM\9902\wOll'llfJCb wbl 

"""' 
u 
u 

MDL 

"""' 
210 
410 
21.0 
2>10 
l\0 
2\0 
210 

Tilble !') (\ent'dl Results of the Analysis ror PCris in l!~thwnrm$ 
l\\1elt Fibers Site 

"''"" Wetland Area 

""'' 
u 
u 
u 
u 

210WJ 

I u" 

10 

MilL 

""'' 
190 

'"' \90 
190 
190 

I"' 
'j«J 

Fr'onl RoyaJ, VA 

""'' [mergency P011d 

"""' 
u 
lJ 
u 
u 

390WJ 
46WJ 
6<WJ 

14 

'" 2iQ 
\40 
14Q 

J«li 
~41:! 

'" 

Pebl\utry 1<:!'19 

""'' 
u 
u 
u 
u 

JO<JWJ 
6JW1 
94WJ 

MDL 

""'' 
ISO 
310 
ISO 
ISO 
IS<l 
ISO 
ISO 

"''"" Emergency Pond 

u 
u 
u. 
u 

276~~ 
BIW~ 
104\YJ 

1l 
MDL 

""'' 
'" 290 
IS<! 

'"' ISO 
ISO 
ISO 

.. "::': . 
PCB Spill Alcil 

u 
u 
u 
u 

S40W~ 
2BOOWJ 
81WJ 

II 
MDL 

"""' 
180 

'"' ,.. 
180 , .. 
18Q 
180 

__ "'"':'' 
PCB Sptll Area 

\0 
MDL 

"""' ""'' 
u 190 
u )90 
u· 190 
u \_90 

SOOWJ 190 
240QWI 

1 
1111 

S9WJ 'I 190 

"''~ 
PCB Sp~IIAru 

' 
""'' ~:; 

u 120 
u 430 
u 220 
u 220 

5!0WJ 220 
2200WJ 220 

S4Wj 220 
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"""" '"'W" 
I...,_ Tc~P'I.w 

tfertuDt Scbd II 
MUI-

'"""' , .... ,, ... 
Mod .. 1016 u "' "''"'Of 1221 u no 
-' 1oclor 12:Jl u 1)0 
A1od01 1242 u "' Aroc:lor 1'241 200WJ "' Arocl-cr llj-t 4SWJ 1.70 
IA;e~eklr ,61!1. .. .,, 170 

MOL~ Mttlo.od Dc\ctlion Unwt 
U ~e.s luslhM dte MDL 
J d.cn<M.~ die value is c-Rinlllled 
W <lknoles fha axnpoWld is --ult4fed 

'"'~ 
Tcca.l'ltM ~ 

II 
M'IJt .... .... 

u 110 
u ]60 

u 110 
u , .. 

,_1 J·to 
47WJ 110 
SlWJ JIO 

hWtlQ!Conl'd) ll.e:~~~~~l:s al~J~c:,.lll'dysqs f"m f'('Bs ,,. ElriiJfrDI~ 
A tl~ F !krs S~e · 
FcU'IIItaoyal, VA 
M'.~I'J'N 

~""" -~--- Fl;~;;.,~ ~""' 
TJ~rgf\~~r~t l'bA.Ihf'lk Fit ASih P1le ..... BIVJk 

" 12 10 ' 100 100 
MOL 

~;~ 
MOt 

:~ :;~ :;; . ... , .... .... . ... .... . ... .... • . ... 
u 200 u 110 u 1!0 u ... u ,, u ,. 
u ]90 u ,... u '" u 210 u .. u •• 
" 200 u 110 u ,,. u 140 u ,. u " u 200 ,, 110 u llO u "" u lO u "' lOOWJ 200 61W'l 170 ,,awJ ,,. IIOWI 1<0 u ,. 

~ " ""''i 200 u 170 u: J>O II; ... ui ,. ,. 
62WJ, 200 u '" u ISO Ui ... u· " "' 20 
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~--~------~-------~--------~ 

tcHentiiJ OOIJO 
loCation Reference· No.2 

Percent Solid 15 . 
MDL 

!Analyte ~glkg ~glkg 

' 
-BIIC u 26 
~-BHC u 26 
lb-BIIC u 26 
Heptachlor 

~ 
26 

~-BHC 26 
jA.tdrin_ u 26 
Heptachlor Epoxide 13 26 
~-Chlordane tJ 26' 
~-Chlordi!J>e ti 26 

· Endosulran (I) u· 26 
p,p'-D DE IJ 26 
Dieldrin u 26 
[Endrin u 26 
~.p'-DDD 4 26 
Endosulfan (U) ll 26 

·IJ>,p'-DDT ~ 
26. 

Endrin Aldehyde 26 
EndosUJifan Sulfate u 26 
Methoxychlor 4.9 26 
~ndtin Ketone u 26 
h-oxaphcnc u 260 
fAroclor 1016 u 130 
fAroclor 1221 IJ 260 
fAroclor 1232 IJ 130 
fAroclor 1242 u 130 
fAroclor 1248 u 130 
Arodor _1254 190.W 130 
i\roclor 1260 u 130 

MDL denotes Method Detection Limit 
U denotes less lhan the MDL 
J denotes lhe value is estimated 
W denotes Jhe compound is wcalh·ered 

Ul S\dci\fi\9902\cl.ampcb.wb2 

OOIJI 
Re[erence No. ; 

16 
MDL 

~glkg ~glkg 

u 25 
u 25 
u 25 
u 25 
u 25 
u 25 
u 25 
u 25 
u 25 
u 25 

6 25 
3 25 

u 25 
u 25 
u 25 
u 25 
u 25 
lJ 25 
u 25. 
u 25 
u 250 
u 120 
u 250 
u 120 
u 120 
u 120 

70W 120 
u 120 

Table 30. Results of the Analysis for Pesticides/PCDs in Fingematl Cl"m 
I! ' I • Aytcx Fibers Site 1 

Front Royal, VA 

1

, 

february 1999 

.. . 

OOIJ2 OOIJJ UUIJ4 UUIJ) UUIJb UOIJ? OOJJ8 --wD'T 00140 
Out[all 01 Outrau 01 Outfall 02 Out[all 02 Outrall OJ Outrall OJ Outrau 04 Outrall 05 Out[all 05 
(OM I-I) (BMI-1) (BMI-2) (BMI-2) · (DMI-J) (DMI•J) (BMI-4) (BMI-5) (BMI-5) 

18 . ·. 17 20 21 22 21 21 24 23 
MDL MDL MDL MDL MDL MDL MDL MDL MDL 

~glkg ~glkg ~glkg ~glkg ~glkg ~glkg ~gllig ~glkg ~glkg ~glkg ~glkg ~glkg ~glkg ~glkg ~glkg ~glkg ~glkg l~glkg 

u 21 u 24 u 19 u 19 u 18 u 19 u 18 u 11 u 17 
u 21 u 24 u 19 u 19 u 18 .u 19 u 18 u 17 u 17 
u 21 u 24 u 19 u 19 u 18 u 19 u 18 u 17 u 17 
u 21 u 24, U· 19 u 19 u 18 u 19 u 18 u 17 u 17 
u 21 u 24 u 19 u 19 u 18 u 19 u 18 u 17 u 17 
4.6 21 u 24: u 1.9 (J l9 u 18 u 19 u 18 u 17 u 17 
9.3 21 8.9 24 .,.II 19 . 7.8 19 7.8 18 !8.1 19 lJ 18 8.8 17 8.2 17 

u 21 u 24; lJ 19 u 19 15 18 u 19 u 18 u 11 u 17 
lJ 21 u 24 lJ 19 (J 19 u 18 lJ 19 u 18 u 17 u 17 
u 21 u 24 u 19 u 19 u 18 u 19 lJ 18 u 17 u 17 
u 21 u 24 u 19 u 19 u 18 u ' 19 63 18 lJ 17 u 17 
4.2 21 3.9 24 3.8 19 u 19 u 18 u . 19 u 18 u 17 u 

' 
17 

u 21 u 24 u 19 lJ 19 47 18 u 19 4 18 u 17 u 17 
u 21 u 24 u 19 lt 19 u 18 u 19 u 18 u 17 u 17 

19 iJ !9 t! 0 I 

u 21 u 24 u 18 u 19 u 18 u 17 17 
u 21 li 24 u 19 u. 19 u 18 'lj 19 u 18 u 17 ti 17 
U' 21 u 24 u 19 u 19 u 18' u 19 lJ 18 l) 17 tJ 17 
u. 21 lJ 24 u 19 u 19; u 18 u 19 ll 18 lJ 17 u 17 
lJ 21 u 24 u 19 u 191 u 18 u 19 lj 18 u 17 u 17 
lJ 21 lJ 24 IJ 19 u 19 u 18 lj 19 u 18 IJ 17 u 17 
IJ 210 u 240 u 190 u 190 tJ 180 u 190 tJ 180 u 170 u 170 
u 110 u 120 u 96 u 93 u 90 . u 95 . u 90 IJ 8l IJ 85 
IJ 210 u 240 u 190 u 190 u 180 u 190 u 180 u 170 u 170 
u 110 u 120 u 96 u 93 u 90 IJ 95 u 90 l) 83 u 85 
u 110 u 120 u 96 u 93 u 90 u 95 u 90 u 83 u 85 
u 110 u 120 u 96 u 93 u 90 u 95 u 90 u 83 u 85 

82W 110 7o·w 121) 78W 96 76W 93 81W 90 64W 95 2300W 90 62 w 83 64W 85 
u 1!0 u 120 31 w 96 u 93 64W 90 47W 95 SlOW 90 27W 83 u 85 
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• 

• 

.OC:IUOfl 1'\(~~MC ffQ ~ 

~ .... 
Oly Wtii&M 

lf'aumt~e~ .. rll.-

ll.r~rc M<m l2 
M" H 

admi\lm Mea~~:~ 06 
Max •• 

~romiwru M'>e:lin 21 

"" 29 ....., Mean l7 
Max .. 

1.<•4 "'"' Oil 
Max 092 

!Mercury Mtm '" "" I o 
IN""-tl "'"' ]0 

Mox 10 

flihC Mca111 160 

"'" 10<1 

r-··· "''"' 014 

"" 02 

Vllm.es in ilalics were nat &:lccled 
m&Jts · n1illipam pc:r kilogr~m 

16 

PCBS· Totllilof AcodDJI254 and 1260 

W!l'l Weiglll 

"rill 

"' 1Ht .... .... 
'" ... 
" 70 
014 
0 IS 
Oil 
016 
O:l1 
OJ1 
26 
3D 

0022 
0,0)3 

bbl~ 11 .!iomA'W') orResulls 11flbt A~~~a~is orM-ewh 1M PCBs iu 0MJ~ 
AYCh. Blxt1. Site 
Fr!Mt Itoral, VA 
Febrwry 1m 

'"'"" w• "'""""' tBMI~l) (BMI·2) (BMI~l) 

II 20 21 
Dry \1/c~&Jtt w~!~ -~~:"" 

Wtl Wcijhl 
"':~:''" w~:,:"" .. rll,- "' · mrlli •• 

" 063 " ... 23 OS! 

" '" " ... !I 06! ., 0/0 '" ... '" 0/0 
06J 0/1 "' ... 041< 01/ 

" Dl! " 02'1 •• 0.11 
11 OJI 20 040 •• 0.11 

" 61 " 
,. 22 .. 

" 6J " " 27 ,. 
0)9 oo· "' 009 Oll 011 
0 ,, Oiml 06 012 071 0!6 
016 ... 0.9 011 Ol4 0 12 
0.79 0.14 091 0.11 Oll 013 

'' "' " O.J " DJJ 

" 01 " O.J '' O.JS 
130 23 100 20 90 20 
14·0 lS 100 20 110 ,. 

0 0!-S 0.016 0.097 0019 0.1] 0021 
0093 0017 0.11 0021 0.15 0 0)) 

(.,:;; .. ; (~·~;.';)' 

" 
,. 

DJyWCi'iirll ...... Wei WciVtt ..... "'!. w ..... 
Mrlll-

\1/tiWet!~ 

"'rlii 
31 .., " 011 
31 ... " 079 

O.Jj "" 016 011 

"" 0/1 .,, 0./J 
21 '" J2 0.77 
21 0.~1 ., II 

" Sl Jl ,. 
lS lJ " 9 I 

DJR ... OJ 0.0'72 
(J_J8 0.011 OJS ... , 
'" 009 .,. Oil 
0.43 0.09 .,, 01] 

" 01 " O.J6 

'' 0.1 18 OIJ 
140 29 92 22 ,.. 

" .. 23 
2.1 0.59 .... 0019 
2.1 0.59 0.019 0.02l 
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ICIH ILl "" '" 
Loci!lion Reference No 2 Refcrtnce No 2 

v. Solids Jl " 
m~; MDL me;; PMatneler "'""' 

rl~minum 470 20 ... 
jAntimcny u 0.00 ~ 
!Am nit 2.9 0.10 1.4 
Barillm .· .11 12 " ~~rylli\IJITI u 080 u 
~admium u 12 u 
lc.td\1111 .,.. " lOOO 
!Chromiun? l5 ·2.0 29 
lcooalt u 10 u 
lc"""' 44 20 lO 

'""' 1100 10 970 
Lud 0.92 .Q;SO 010 
~1gneslum 9~0; 200 690 
Manganctt " 000 32 
Mm"'Y I 0 0:20 o.as 
!Nickd U' 4.0 u 
Polaniwn 2700. 100 2100 
~.twiwm 19 080 25 
~ilver u 20 u 

~'""""' :noo 200 

'""' ~!.I hum 'll 010 w 
Vanadium u 20 ·U 

!Zinc i90 2.0 130 

MDL denotes Method Dc~>~:ctioo Limit 
U dcootc-1 leu !fw! tltc MDL 

\21 S\cfeNi\99021d·IUIUIIIct. wb2 

MDL 

"'""" 
20 

078 
071 

1.2 
0.71 

1.2 
' l9 
20 
20 

' 2.0 
9.0 

0.71 
200 

0.78 
0.19 
3.9 
7"' 

078 
20 
200 

'071 
20 
2.0 

Pu!~~~ OJ 
(OM I· I) 

18: 
CofH; MDI. 

niglk m&ikg 

" " u 066 
3,4' 066 
•M 099 
u 066 
ll. 0.99 

1700l ~3. 
t7 1.1 
:u (,1 ., 11 

'2<10 8;3 
0 0.66 

700 110 
1l 0,66 

·073 0,\6. 
u 3,] 

2000 ""' 26 066 
u 1.7 

ISOO i7Q 
1i .'0.66 
u I 7 

'"' '1.7 

Tab It 32 Results of !he An~lysis of Mc1a\s in Clams 
A\1CX fibers She 
~root Royal, VA 
febnl~ 1999 

"' Ou1~~;\ 02 OUI~~ 02 Ou\~~03 o~nfall 01 
(BMI,I) (BMI-2) (BMJ.2) (BMI-3) 

18 20 20 22 
Con< MDL Cone MDL Cone MDL C<m< MDL 

m&ik mglk 

"'"" 
mglkg mglkg """'' "'"'"' mglkg 

120 " 410 Jl 470 " 110 16 
u 090 u 0.60 u 0.60 u 064 

].6 090 l.4 0.60 l.l ,060 " 064 
l.4 ll .., 090 8.4 090 5.2 0.96 
u 0.90 u 060 u .0.60 u o64 
u 1J u 0.90 u 090 u 0,.96 

1500 45 58 IX!. . 30: '"""'\ lO 3~00 32 
U' 22 lj I~ 2~ 1i u 1.6 
t)] 22 q :I. 1l u 1.6 
ll 2i ., -u ]2 15 27 1.6 

''"· II "" :1.5 no '1.5 'l2o so 
,u 0.90 060' 0.60 

'~ 
0.6ll 0.73 0.64 ,,. 220 61Q 150 uo 630 161) 

'17 090 32 .O.IMII l~ ·0~60 " 0.&~ 
0~ 0.11 0.91 ,:us, OJI.! O;IS O.SB 0,17 

u '<I.S lJ 3,0 u . 3:0 u 3.2 
2101.'! 900 1800 600 1900 600 2100 640 

2.5 0.90 2.2 .0.60 20 ·o.60 2.2 0.64 
u 22 u " u 1.5 u 1.6 

2000 220 ,. llO 980 iiW 1200 1.60 
·u 0.90 u 0.60 u 0.60 u. 064 
u 22 (! " ti " u . .1.6 

14·0 2.2 100 'l.S 100 l.S 110 1.6 

Oul~~l 03 0~~~~ 04 Oli~;\OS <>ud:~ 05 
(BMI·H (BMI-4) (BMI·l) (BMl-~) 

21 21 24 23 
Cono MDL Co"' MDL c ... , 

roM.:;; m~; MDL 
"'~! mglkg mglkg "'""' mgfks "'""' 

74 14 84 19 74 12 60 " u 0_57 0.76 076 u 0.48 u 0.70 
18 Ol7 " 0 76 l.l 0.411 l.l 0.70 
i4 OJIS 5 I 1.1 4.2 on 43 1.1 
u OSl ~ 0.76 u 041 'U 0.70 
u o_as ~ 1.1 u 072 u 1.1 

'"'' 21 76001 " 4700 " 4700 35 
u '1.4 2.1 1.9 1.1 1.2 4.7 1.1 
u 1.4 ~ ,19 l! L2. u 1.1 

:16 1.4 25 1.9 27 (J " 1.1 
200 7.1 260 9,5 Joo: 6.0 230 u 
u 0.57 u 0.76 u o.~a u 0.70 

400 140 63·0 190 600 120 610 "' ' 8.~ 0,51 1l 0,76 97 0.48 10 0,70 
0.49 0,14 6.13 Q.l4 0,56 _0,12 0.52 O.lj 

u 2.11 u 38 u 2.4 u ' 3~.5 
1300 510 2000 760 2100 ... 2100 700 

1.4 0.57 2.4 0.76 2.0 o.5· 2.0 0.70 
u ... u 1.9 'u . 1.2 u ... 

190 .... 1500 190 ,,. 120 910 :110 
u 0,51 u 0,76 lj 0.411 u 0;70 
u 14 u ,U I) l.2 u :u 

70 ... 140 1.9 90 1.2 " II 
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~"'""'") 00071 

L.oca1io11 OOI[alf 001 
rerccn't Sol1id 21 

Analylc I u2/'K.o 
MDL 
I ui!!Kg 

j.t-UIIC u 14 
&-BHC u 14 
b·BUC u !4 
HeptachloQr ti 14 
~-BHC u 14 
Aldfin u 14 
He·pta.chltO'I' Epoxide u 14 
g-Chlo«lane u 14 
-Chfordane u 14 

Endosulft~n (I) u 14 
,p'-DDE 11 14 

Dieldrin 4.9 J 14 
Endrin u 14 
p,p'-0 D D u 14 
EndosuJfan (II) u 14 
p,p'·D D T u 14 
Endrin Atdchyde u 14 
Endo.s111lfan Sulfate u 14 
Methoxychlor u 14 
E.ndrin Ketone u 14 

ox!illphene u 140 
Arodor 1016 u 7l 
Aroclor 1221 u .. 140 
!A rod or I 232 u 71 
Aroclor 1242 u 71 

u 71 

Tahle ll Resulls of the An.alys.ts for PesHcide.sli'CBs in Redbre·as.t ~111flsh 
Av~~ex Fibers SH·e 
l"ront Royal, VA 
F•b"""Y I 9'19 

00072 IJ\)\Jij 001>74 00075 
Outfall 001 0\111faH 001 Ou<Fall 001 Oo1Foll 001 

29 24 27 15 
MDL MDL MDL MDL 

~I!!Ko 11.e/K• ~I!IK· pg/Kg pg/Kg uWKl I ug/K• i ug/Kg 

u 14 u 17 u IS u 16 
u 14 u 17 u IS {) 16 
u 14 u 17 u IS u 16 
u 14 u 11 u 15 u 16 
u 14 u 17 u 15 u 16 
u 14 u 17 u 15 u 16 
u 14 6.1 J 17 u IS u 16 
u 14 u 17 u IS u 16 
u 14 u 17 u IS u 16 
u 14 u 17 u IS u 16 

IS 14 22 17 14 J IS 16 16 
u 14 u 17 u IS u 16 
u 14 u 11 u 15 u 16 
Lj 14 u 17 u IS u !6 
u 14 u \1 u \S lj 16; 
u 14 u 17 ti IS tJ 16 
u 

' 
14 u 17 u IS u 16 

u 14. u 17 l) IS tJ 16 
u 14 u 17 tJ 15 u 16 
lj 14 u !7 lj ' \5 tJ 16· 
u 140 u 170 u ISO u 160' 
tJ 68 u &3 u· 13 u 79 
u 140 u 170 u ISO u 160 
u 68 lj 83 u .13 u 79 
u 68 u 13 u 13 u 79 
u 68 u 83 u 73 u 79 

00076 wm 
O.IFall 001 O••ron 001 

:u. 21 
MDL 

~I!!K· ui!!K• I ui!!K• 
MDL 
1.~. 

u IS u 14 
u IS u 14 
u IS u 14 
u 15 I 8 J 14 
u IS u 14 
u 15 u 14 
u IS u 14 
u IS u 14 
u IS u 14 
u IS u 14 

IS IS II 14 
u IS 3.S J 14 
u IS u 14 
u 15 u 14 
u IS u. 14 
u J5 u 14 
u 15 u. 14 
U, IS u 14 
u 15 u 14 
U. IS Ui 14 
u I So u 140 
u 76 u 71 
u ISO u 140 
u 7f> u 71 
u 16 u 71' 
u 76 u 71 !Arodor 1248 

jAroclor !2S4 IJW 11 83W 68 140W 83 !OW! 73 58W J 19 IOOW. ~~161 w J 71 
roctor t260 120W 

MDL denotes Method Detection Limit 
U dcnoteti te" tbm the MDL 
J dcn<Jtes the \ISJiue is estimated 
W denoles the compound is weathered 

71 370 w 68 360 w 83 160 w 73 390W 79 210W 76IIOW· 71 
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Ta~le JJ (conl'd) ~esuhs of the Analysis for Pcsticides/llCOs in Rec..lbreast Sunfish 
Avtex Fibers Site. · · 1 

Fron!IROya·l, VA 
Fellfuary 199'9 

i 
i i I i 

!CIIeniiD 00080 00081 (1(1082 00083 00084 
Location Reference Reference Reference Reference Reference 
Percent Solid 25 29 

MDI. 
Analyte ~g/Kg ~g/Kg ~g/Kg 

a-BIIC u 16 u 
g-BIIC u 16 u 
b-BHC u 16 u. 
l leptach\or u i6 u 

-BIIC u 16 u 
Aldrin u 16 u 
lleptachlor Epoxide IS J !6 :n I 
-Chlordane u 16 u 
-Chlordane u 16 7 9 I 

End'osulfan (I) u 16 u 
p,p'·DDE" 23 16 ,17 
Di'eldrin u 16 :l'IJ J 
Endrin u 16 u 
p,p'·DDD u 16 U,· 
End.osulfan (II) u 16 u 
,p'·DDT 4 16 u 

Endrin Aldehyde 4 16 u 
Endosulfan s·ulfate l) 16 u ,, 
Methoxychl<llf u i6 U-
Endrin Ketone u 16 u 

onphene u 160, u 
Aroclor 10'16 u 79 U' 
Aroclor 1221 u "160 u 
jAroclor 1232 u 79 u 
Aroclor 1242 u 79 u 

u 79 u fAroclor 1248 
jArodor 1254 240W 79 i20W 
!Aroelo< 1260 250W 

MDL denotes Metl\cd Detection Limit 
U denotes less than the MDL 
J denotes the value is estimated 
W denotes the compound is weathered 

'a I NeN"i\9902\redpciD.wlnl 

79 iOOW 

29 27 29 
MDI. MDL MDL MDL 
~g/Kg ~g/Kg pg/Kg "g/Kg I ~g/Kg ~g/Kg "g/Kg 

14 I] 14 u l5 u 14 
14 u 14 u IS I 3 J 14 
14 u 14 u 15. u 14 
14 ll 14 u IS u \4 
14 u 14 u IS u !4 
14 u 14 u IS u 14 
14 1Jl 14 u IS u" 14 
14 u 14 u IS u 14 
14 56 J 14 u IS u ' 14 
14 d 14 u !5 u i 14 
14 21 14 20 15 18 ' 14 
14 u 14 ~ 7 J 15 43 J l! i4 u 14 u IS u 
14 [j 14 u IS u 
14 !) 14 u IS u 14 
14 li 14 u IS u 14 
14 u !4 u !5 u' 14 
14 u 14 u "IS u 14 
!4 u 14 u IS u 14 
14 li 14 u IS u 14 

140 u 
' 

140 u \50 u ' 140 
68 u 68 v 73" lJ I 68 

140 u 140 u ISO u 140 
68 u 68 0" 73 u 68 
68 u 68 u 73 u . 

68 
68 v 68 u "73 u 68 
68 240W' 68 JJW 73 !SOW 68 
68 260W 68 130 w 73 170W 68 

ooo.," 
Reference 

29 
MDL 

"g/Kg I ug/Kg 

u 14 
u 14 
I] 14 
u \4 
u 14 
u 14 
u 14 
u 14 
u 14 
u 11 

16 14 
,4"8 I :i u 

u 14 
u 14 
u 14 
u !4 
u 14 
u 14 
u 14 
li 1-lo 
u 69 
u 140 
u 69 
u 69 
u 69 

s2W I 69 
IJOW 69 

00086 00087 
Reference Reference 

29 30 
MDL MDL 

~g/Kg ~g/Kg I ui!IK• ~1!/Ke 

u 14 u 13 
u 14 u 13 
u 14 u 13 
u 14 u \3 
u 14 u 13 
u 14 u 13 
u 14 .6"2 I 13 
u 14 u 13 
u 14 u 13 
u 14 u 13 

16 14 : 17 13 
5"6 I 14 'HI 13 

u 14 u 13 
u 14 u 13 
ll 14 u 13 
u 14 u 13 
u 14 IJ 13 
u 14 U• 13 
u 14 U' 13 
u 14 u j3 
u 140 u 130 
u 68 u 67 
u 140 u 130 
u 68 ,U" 67 
u 68 u 67 
u 68 u 67 

51 w J 68 53W I 67 
110W 68 62W J 67 
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• 

ICIIentlll (XX)9() 110091 

Table)) (cont'd) Results or lhe Aniii)'Sts fw Pes.ttcides/PClJs in Redlbr~~ Sunfi~.h 
Avlex nx:rs Sit-:e 
FroC111 ltoya1J, VA 
Febolocy 1999 

OlXl92 . ""'" UWM MULKU)l'Nf ... ..,, 
l.oeMitHI 0LHfall 002 Ootrall 002 Outfall 002 Outfall 002 Outfall 002 N/A OutfaH 002 
il'en:tnl S.\ld 11 21 

MDt 
Ana·lyt.e ~g/Ke I u!IK• p21K• 

p·BUC u IS u 
g·BHC u IS u 
!b·BHC li IS u 
ll·eptachlar u IS u 
~·BHC u IS u 
Aldrin u IS u 
Heptachlor Epaxlde 6 3 I lS 4 I J 
g·Chlo.rdane u IS u 
a~Chlonla.ne u IS u 
E.ndosulfan (I) u IS u 
p,p··D DE 20 15 • 18 
Dieldrin S S I IS u 
Endrin 19 IS u 
p,p'·DD:D u IS u 
Endosullf"' (II) u' 15 u 
p,p'·DDT Ll . !S u 
Eiulrin Aldehyde .. lJ 
Endosulrfan Sulfate u 
Mellhoxychlor u: 
Endrin Keto-ne· u 
1-rox.aphene 1). 

Arodor 1016 u 
!Aroclor 1221 u 
!Arodor 1231 ti 
!Arodod 242 · u 
Arodor 1248 Ll 
Arodor 1254 66W l 
!Arodor 1260 390W 

MOL denotes Method Detection Limit 
U denotes less than the MOL ' 

· J dene-tes the value is estimated 
· W denotes lhe compoulld is wealheacd 

IS u 
IS u 
IS u 
Is u 

ISO u 
13 u 

ISO lJ. 
13 u 
13 u 
13 u 
n 11w 
13 280 w 

26 
MOt MDL 
p!/Kg iti!IK• ~'I!IKe 

14 u IS 
14 0 8 J IS 
14 u· 15 
14 u IS 
14 u IS 
14 u IS 
\4 u IS 
14 u 15 
14 u 15 
14 u 15 
14 26 15 
14 u IS 
14 lJ IS 
14 u IS 
14 4 IS 
14 lJ IS 
14 ~ IS 
\4 IS 
14 u IS 
!4 ~ \S 

140 u ISO 
71 u 74 

140 u ISO' 
71 tl 74 
71 u 74 
71 I~W ,74 
71 14 
71 3600W 74 

11 lS 100. 2S 
MDL MDL MDL MDL 

: ui!IKg ~&'Kg I p&fKg I p&fKg I ~gtKg ~g/Kg ~g/Kg ~g/K· 

u IS u 14 u 4 u 16 
u IS u 14 u 4 u 16 
lJ is lJ 14 lJ 4 u 16 

2 2 J IS 3 9 J 14 u 4 2 8 J 16 
u IS u 14 u 4 u 16 
u IS u 14 u 4 u 16 
u IS 61 J \4 IJ 4 u \6 
u IS u 14 u 4 u 16 
u IS u 14 u 4 u 16 
u IS u 14 u 4 u 16 

16 IS 17 14 u 4 16 16 
u IS u 14 u 4 u 16 

IS IS 12 J 14 u 4 19 16 
tl IS u 14 u 4 u 16 
u· ' IS u 14 u 4 u 16 
u IS u 14 u 4 u 16 
u IS \] \4 u 4 u 16 
u IS u 14 u 4 u 16 
u 

' 
IS u 14 Ll 4 u 16' u IS u 14 u 4 u 6· 

u 
' 

ISO u 140 u 40 u 160 
u 13 u 71 u 20 u 79 
u ISO U, 140 u 40 u 160 
tl '' 13 u 71 u 20 u 79 
u 73 u 71 l! 20 u 79 
u, 73 ti. 71 u lO u 1~ 

94\v 13 69\v 71 u 2U 48W J 79 
290W 73 320W 71 u 20 2SO w 19 

-~ 

00096 00097 
OUJifo.U 002 Outfa! 1l 002 

28 25 
MDL MDL 

~g/K· lui!IKo p21K• lui!IKl! 

u 14 u 16 
u 14 u 16 
u 14 u 16 

2 3 J 14 u 16 
u 14 u 16 
u 14 u 16 

.4 2 I \4 u 16 
u 14 u 16 
u 14 u 16 
u 14 u 16 

17 14 21 16 
u 14 '46 J 16 

II I 14 16 16 
u 14 u 16 
u 14 u 16 
u 14 li 16 
u ' 

\4 u 16 
u 14 u 16 
u ,j' 14 u 16 
ti 14 u' 16 
u 140 u 160 
u 71 u 78 
u 140 u 160 
li 71 u 18 
u 71 u 78 
U, 71, u 78; 

63W I 71' 1\0W 78 
190W 71 120W 71 
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ChentiD 00100 
location Outfall 004 
Percent Solid 28 

MDL 
· Analyte ~g/Kg ' ~g/K· 

-BHC u 
g-BHC u 
b-BIIC u 
Heptachlor 2. I J 
~-OtiC·· u 
Aldrin u 
J:-leptac~l_or Epoxide ;11 J 
g-Chlordane u 
a~Chlordane u 
Encl'osulfan (I) u 
p,p'-D DE 24 ' 
Dieldrin u 
Endrin ll J 
p,p'-D.D·D Li 
Endosulfan (~li) u 
p;p'·D DT . u ' 
F..ndrin Aldehyde u 
Endosulfan s.u.Jfate u 
Methoxychlor u 
Endrin Ketone u 
froxaploene u' 
(Arodor 1016 u 
IArodor 1221 u 
(Arodor 1232 u 
Aroclor 1242 u 

IArodor 1248 u 
(Aroclor 1254 !lOW 
IAro<lor 1260 360W 

MOl der~otes Method Detection limit 
U denotes less than lhe'MDL 
J denotes the 'o'alue is estimated 
W denotes the compound is weathered 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

140 
69 

140 
69 
69 
69 
69 
69 

_-~ .. ·able 33 ~cont'd.) Results of the Analysis for r:esticides/r<::Bs in Redbr~st Sunfish 
. A vtex Fibers s.Jte . 

Front' R'oya•l, VA 
Fcbru~'rf i'99?-

•', I' 
00101 00102 OOIOJ 00104 ' 00105 

Outfall 004 Outfall 004 Outfall 004 Outfall 004 Ol:ltfall 004 
26 26 25 26 26 

MDL MDL MOl MDL MDL 
~g/Kg ~g/Kg "g/Kg to elK• •o!Kg "g/Kg ~g/Kg "g/Kg ~g/Kg "g/Kg 

u 15 u 15 u 16 u 15 u 15 
u ·ts u 15 u 16 u 15 u 15 
u 15 u IS u 16 u _15, u 15 

1.71 15 u 15 u 16 u 15 u 15. 
u 15 u 15 u 16 u t5 u 15 
: II J il 24 IS I 29 16 ; 16 15 18 15 

u 15 ' 22 15 u 16 ,16 15 20 15 
U• 15 u 15 u 16 u 15 u 15 
u 15 u 15 ~ i6 u 15 u 15 
u 15 u 15 u 16 u 15 u 15 

32 15 35 15 

~ 
44 16 38 15 28 15 

u 15 u 15 16 (J 15 u 15 
ll 15 u IS 16 22 IS u IS 

u IS u IS t) 16 u IS u 15 
u 15 u 15 4 16 u 15 u 15 
u IS u ·is u 16 u IS u IS 
u 15 u IS 

~ 
16 u 15 u IS 

-u 15 u 15 16 u IS u 15 
u IS u IS u 16 u IS u IS 
u 15 u 15 u 16 u IS. l) Is 
u 150 u tlO u 160 u llO u ISO 
u 74 u 74 u 

' 
7$ u 71 u 71 

u 150 u 150 u 160 u 150 Li ISO 
u 74 u 74 u 78 u 77 u 71 
u 74 u 74 u 78 u 77 u 77 
u 74 u 74 u 78 u 77 u 77 

l40W 74 4lOW 74 1300 w 78 490W 77 890W 77 
420W 74 2100W 74 1100 w 78 400W 77 3400W 77 

00106 "'OT07 
Outfall 004 Outfall 004 

27 26· 
MDL MDL 

"g/Kg "g/Kg "g/Kg 
I """'• 

u 15 u 15 
u 15 u 15 
u 15 u 15 

57 J 15 2.5 J 15 
u 15 u 15 
u 15 u is 
u 15 13 J 15 
u 15 u 15 
ti 15 u I~ 
u 15 u 15 

22 15 25 15 
u IS u IS 

'21 IS u IS 
u Is u IS 
u IS u ts 
u IS .. u IS 
tf 15 u IS 
u 15 u. IS 
li, IS u 15 
u is u IS 
ll tso' u 150 
u 73 u 1S 
u 150, u 150 
u 71 u 7S 
u '73 u 75 
u 73 u 15 

370\v 73 s~w 15 
360W 73 2600W 15 
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Chont Ill 110110 
l.,o.calion Dowl'lsU'eam 
Pc·rccnt Solid 21 

!Aoa.lyte ~ElK• 
MOL 
I ~&IK& 

-BIIC u 14 
g-BHC u 14 
ib·BJtiC u 14 
lleptachlor r 2 J J 14 
~-BIIC ll 14 
Aldrin u 14 
lfeptacMor Epoxide 37 14 
~-Cblord'"" u 14 
In-Chlordane ll 14 
Endo~ulfan (I) u 14 
p,p'-0 DE 49 14 
Oieldri.n u 14 
End:rin u 14 
IP.p'-0 D 0 u 14 
F..ndosul.fan (11) lJ 14 
~.p'-D 0 T u 14 
Endrin Aldehyde ll 14 
Endo-sulfan Sulfa,te u 14 
Methoxychlor , u 14 
Endrin Ketone u 14 
!Toxaphene u !40 
Aroclor 1016 u 10 
Aroclor 1221 u 140 
Aroclo:r 1232 u 70 
Aroctor 1242 u 70 
jAroclor 1248 ~ 

10 
10 

Table 31 (lu~ud) Results of lite= Analys-is for rc:sttdtJesiPCBs m Red~t SUinli'sh 
A Vle.'i Fibe-rs S.i-le 
I: root Royal, VA 
F<b..;..y tm 

00111 00112 
'"" IJ 

00114 OOIIS 
Downstn:arn lla'WIU-tream Downstrearn Do'\lfl\S,tream Down.sueam 

2S 21 29 26 23 
MDL MDL MDL MDL t.;!Dl 

ui!!K• I uEIK• 11E1Kg ~E!Kg •. g/Kg I•IVK• oi!IK& ..... Kg ""'K• I ~ElK• 

u IS \1 14 u 14 u IS u 11 
u IS u 14 u 14 u IS u 11 
u 15 u 14 u 14 ll IS u 17 

S I J IS 52 J 14 4 2 J 14 u 15 371 11 
u 15 ll 14 ll 14 u 15 \J 11 
u IS u 14 u 14 u IS u 17 

13 J IS 19 14 IJ J 14 IS IS 17 J 17 
u 15 u 14 u 14 tJ IS u 17 
u IS u 14 u 14 u 15 u 17 
u 15 u 14 u 14 u IS u 17 

ll 15 36 14 32 14 3S 15 38 17 
u is u 14 u. 14 u 15 u 17 
u IS u 14 u 14 u IS u 17 
u IS u 14 u 14 u IS u 17 
u 

' 

15 u. 14 u 14 u IS u 11 
u IS u 14 u 14 u 15 u 17 

4 IS u 14 u 14 u IS u 17 
u IS u 14 u 14 u IS u 1.7 

4 15 u 14 4 !4 4 I~ 

~ 
11 

u IS ll 14 u 14 tJ 15 I~ 

4 150 u 140 u 140 u ISO 170 
u 76 u 69 ll 68 u 74 u 87 

~ 
ISQ u 140 u 140 u 150· 

~ 
170 

76 u 69 u 68 u 74 81 
Li 76 u 69 u 68 u 74 u 87 
u 16. u. 69 u 68. 

~ 74 u 81 

0 69' u 6! 7~ u 87' 

00116 00117 
Downs.tream Downsueam 

2.S 24 
MDL ~~~. ui!IK• nwK• "'"'K• 

\J IS \J 11 
ll 15 u 17 
!) 15 ll 17 
u IS 2 4 I 17 
tl IS u 11 
u 15 ll 17 

21 IS 20 17 
u I 5 u 17 
ll IS u 17 
u IS u 17 

53 IS 58 17 
u IS u f7 
ll IS u 17 
u IS u 17 
tJ IS· u 11 
u IS u 17 
u !5 u 17 
u IS u 17 
u IS 4 17 
u IS u 17 
u ISO u 170 
u 71 u 8) 
u 150 u 11Q 
l) '17 u 83 
u 71 u 83 
u 71 ·~ 13' 
u 71 83' IArocl·or 1254 76 u ' 

!Aroclor 1260 16000W 10 6200 w 769200W· 69 3100W 68 6200W 74 9600W 87 16000W 77 9000W 83 

MOl denotes Metho-d Detection Limit 
U denotes less than the: MOl 
J denotes the value is estimated 
W denotes lbe compound is weathered 
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Tahle 34. Sum111ary of Results of tl)e Analysis of Metals and PCBs ill Redbre"a~t Sunfish 
· · · · Avetx'Fibers Site · · 

[LOCatton Keterence 

Solids 28 
Dry Weight 

Parameter mglkg 

Arsenic Mean 0.22 
Max 0.27 

jCadmium Mean 0.32 
Max 0.4/ 

Chromium Mean 1.4 
Max 2.5 

(\-Opper Mean 1.6 
Max 2.9 

Lead Mean 0.25 
Max 0.49 

Mercury Mean 0.69 
Max 0.97 

jNickel Mean 1.1 
Max 1.4 

!Zinc Mean 67 
Max 79 

PCBs Mean 0.27 
Max 0.50 

Values in italics were not detected 
mglkg - milligram per kilogra~ 
PCBs- Total of Aroclor 1254 and 1260 

1215\del\fr\9902\redmet.wb2 

Wet Weight 
mglkg 

0.062 
0.076 
0.09 
0.12 
0.39 
0.7 

0.45 
0.81 
om 
0.14 
0.19 
0.27 
0.31 
0.39 

19 
22 

0.076 
0.14 

, ; Front ,Royal, ,VA 
' · February 1999 

·' ' . 

uuttall uu t uuuan uuL UUIIall uuq 
(BMI-1) (BMI-2) (BMI-4) 

27 27 28 
Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight 

mg/kg mglkg mg/kg mglkg mglkg mglkg 

0.32 0.086 0.29 0.078 0.3 0.078 
0.55 0.15 0.38 0.10 0.36 0.094 
0.43 0.12 0.44 0.12 0.45 0.12 
0.50 0.14 0.55 0.15 0.56 0.15 
1.3 0.35 1.3 0.35 1.4 0.36 
2.1 0.57 2.7 0.73 2.3 0.60 
4.2 1.1 2.7 0.73 2.9 0.75 
17 4.6 4.1 1.1 5.4 1.4 

0.29 0.078 0.29 0.078 0.40 o:10 
0.34 0.092 0.38 0.10 0.96 0.25 
0.76 0.21 0.81 0.22 0.71 0.19 
1.0 0.27 0.95 0:26 1.0 0.27 
1.4 . 0.38 1.4 0.38 1.5 0.39 
1.7 0.46 1.9 0.51 /,8 0.47 
70 19 71 19 75 20 
86 23 90 24 91 24 

0.33 0.089 0.77 0.21 L9 0.49 
0.50 0.14 3.8 1.0 4.3 1.1 

uownsrream 
(BMI-6) 

26 
Dry Weight Wet Weight 

mglkg mglkg 

0.27 0.070 
0.39 0.10 
0.41 0.12 
0.60 0./6 
1.3 0.34 
1.8 0.47 
3.1 0.81 
5.8 1.5 

0.27 0.070 
0.39 0./0 
0.72 0.19 
1.0 0.27 
1.4 0.36 
2.0 0.52 
80 21 
100 27 
9.5 2.5 
16 4.2 
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Table 35. Results of the Metals Analysis in Redbreast Sunfish 
Avtex Fibers Site 
Front Royal, VA 
r ebruary I 9'99 

r-uentHJ 11-21_5-00090 ll-215·00091 II-215-00W2 
I ~~~~j~~~~J I ~~t'?ai~gi4 I ~~t1fail~gi5 Lo·eation Outfall 002 Outfall 002 Outfall 002 

V. Solids 27 28 
cone MlJL cone 

Parameter mglkg mglkg mglkg 

Aluminum 43 12 25 
Antimony u 0.48 u 
Arsenio u 0.48 u 
Barium 3.4 -0.72 2.7 
B·eryllium u 0.48 u 
~admium u 0.72 u 
Calcium 34000 24 41000 
~hromium u 1.2 u 
Cobalt u 1.2 u 
Copper 4.1; 'L2 1.6 
Iron 92 6.0 46 
Lead u 0.48 u 
Magnesium 1400 120 1400 
Manganese '22 0.48 22 
Mercury 0.82 0.16 0.95 
!Nickel u 2.4 u 
Potassium 12000 480 10000 
Selenium !.2 0.48 1.3 
Silver u 1.2 u 
Sodium 3400 120 3500 
tJ'hallium u 0.48 u 
Vanadium u 1.2 u 
lzinc 58 1.2 73 

MDL denotes Method Detection Limit 
U denotes less than the MDL 
J denotes the value is estimated 

26 
-MDL: --cone 
mglkg mglkg 

15 23 
0.59 u 
0.59 u 
0.88 4 
0.59 u 
o.s:8 u 

29 41000 
1.5 u 
1.5 u 
.1.5 '2.5 
7.4 37 

0.59 u 
150 1400 

0.59 22 
0.14 0.81 
2.9 ~ u 
590 11000 

0.59 I 
1.5 u 

150 3700 
0.59 u 

1.5 u 
1.5 67 

27 28 25 
MlJL 1.-one MUL I.-one MUL 1.-one MUL 

mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

18 u 14 31 14 u 19 
0.71 u 0.57 u 0.56 -u 0.75 
0.71 u 0.57 u 0.56 u 0.75 

1.1 2.1 0.85 1.8 0.84 6.7 1.1 
0.71 u 0.57 u 0.56 u 0.75 

1.1 u 0.85 u 0.84 u 1.1 
35 38000 28 34000 28 50000 37 
1.8 2.7 1.4 2.5 1.4 u 1.9 
L8 u 1.4 u 1.4 u 1.9 
1;8 2.3 1.4 1.8 1.4 2.9 1.9 
8,8 64 7.1 51 7.0 54 9J 

0.71 u 0.57 u 0;56 u 0.75 
180 1400 140 1300 140 1600 190 

0.71 16 0.57 13 0.5:6 17 0,75 
0.16 0,85 0.11 0.8 0.16 0.89 0.14 

3.5 u 2.8 u 2.8 u 3.7 
710 11000 570 10000 560 12000 750 

0.71 1.3 0.57 1.2 0.56 1.3 0.75 
1.8 u 1.4 u 1.4 ···u .1.9 

180 3600 140 3300 140 4500 190 
0.71 u 0.57 u 0.56 u 0.75 

1.8 u 1.4 u 1.4 u 1.9 
1.8 77 1.4 60 1.4 90 1.9 

11·21_~:UUU'Jo 11-215-00()97 
Outfall 002 ou,tfall 002 

28 27 
cone MDL ·cone -MDL 

mglkg mglkg mglkg mglkg 

15 8.3 u 17 
u 0.33 u 0.67 
u 0.33 u 0.67 

3.5 0.5 2.9 1.0 
u 0.33 u 0.67 
u 0.5 u 1.0 

31000 17 37000 33 
1.5 0.83 u 1.7 
u 0,83 u 1.7 

3.7 0,83 2.3 1.7 
34 4.2 59 8.3 

-u 0.33 u 0.67 
1200 83 1300 170 

16 0.33 18 0,67 
0.72 o;og 0.66 0.13 

u 1.7 u 3.3 
11000 330 11000 670 

0.93 0.33 !.2 0.67 
u 0.83 u 1.7 

:Jioo 83 3800 170 
u 0.33 u 0.67 
u 0.83 u 1.7 

62 0.83 82 1.7 
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Table 35 (c~m'd.). Results of the Meta!s A~nlysis in Redbreast Sunfish 
· -A vtex Fibers Site 

. i 

ILilent tu 11-liJ-IIUIUU 11'215-00TUT 
Location Outfall 004 · Outfall 004 
%Solids 28 26 

Cone MDL Cone MDL 
Parameter mg!kg mg/kg mg!kg mglkg 

Aluminum 21 16 26 14 
Antimony u 0.64 u 0.56 
Arsenic u 0.64 u 0.56 
Barium 3.2 0,97 6.5 0.83 
Beryllium u 0.64 u 0:56 

Cadmium u 0.97 u 0.83 

Calcium 31000 32 48000 28 

Chromium u 1.6 2.3 1.4 
Cobalt u 1.6 u 1.4 
Copper 3.1 1.6 2.4 1.4 

Iron 33 8.0 70 6.9 

Lead u 0.64 u 0.56 

Magnesium 1200 160 '1400 140 
Manganese 11 0.64 32 0.5.6 

Mercury 1.00 0.13 0.58 0.12 

jNickel u 3.2 u 2.8 

Potassium 10000 640 9100 560 

Selenium 0.82 0.64 1.1 0.56 

Silver u 1.6 u 1.4 

Sodium 3000 160 4900 140 

Thallium 1.! 0.64 u 0.56 

Vanadium u 1.6 u 1.4 

·!zinc 61 1.6 91 1.4 

MDL denotes Method Detection Limit 
U denotes less than the MDL 
J denotes the value is estimated 

1215\del\fr\9902\redmet.wb2 

IT-2l5=oom:r 
Outfall 004 

26 
Cone MDL 

mg!kg mg!kg 

69 17 
u 0.69 
u 0.69 

1.9 1.0 
u 0.69 
u 1.0 

28000 34 
u 1.7 
u I) 

2.6 1.7 
82 8,6 

0.96! o.69 
1300 170 

9.0 0.69 
0.89 0.14 

u 3.4 
11000 690 

Ll 0.69 
u 1.7 

3000 170 
u 0.69 
u 1.7 

62 1.7 

l'ront Royal, VA 
February 1999 

11-liJ-UUJU; 
Outfall 004 

25 
Cone MDL 

mg/kg mg!kg 

40 16 
u 0.62 
u 0.62 

3.8 0.93 
u 0.62 
u 0.93 

34000 .31 
u :1.6 
u 1.6 

2.2 ' 1.6 
65 7.8 
u 0.62 

1400 160 
14 0.62 

Oc64 0.14 
u 3.1 

11000 620 
0.86 0.62 

u 1.6 
3200 160 

u 0.62 
u 1.6 

70 1.6 

11-liJ-UUIU4 
Outfall 004 

26 
Cone MDL 

mglkg mg!kg 

47 18 
u 0.71 
lj 0,71 

6.2 1.1 
u 0.71 '. u Ll 

41000 36 
2.2 1.8 
u 1.8 

5.4 1.8 
83 8,9 
u 0.71 

1400 180 
18 0.71 

0.54 0.15 
u 3.6 

11000 710 
0.71 0.71 

u LS 
3500 180 

u 0.71 
u 1.8 

67 1.8 

,, : 

11·21J·UUtUJ 
Outfall 004 

26 
Cone MDL 

mg!kg mg!kg 

43 14 
u 0.57 
u 0.5( 

4.4 Oi86 
u 0!57 
u 0.86 

55000 29 
u 1.4 
u 1.4 

3.3 1.4 
82 7,1 
u 0.57 

1600 140 
16 0.57 

0.64 0.14 
u 2.9 

10000 570 
1.2 0.57 
u 1.4 

4100 140 
u 0.57 
u 1.4 

87 1.4 

t t·LD-UU!Ub II-215-0UI07 
Outfall 0;04 Outfall 004 

27 26 . 

Cone MDL Cone MDL 
mg!kg mg!kg mg!kg mg!kg 

50 13 u 12 
u 0.50 u 0.49 

1.! 0.50 u 0.49 
5.6 0.76 2.5 0.74 
u 0.50 u 0.49 
.u 0.76 u 0.74 

42000 25 40000 :25 
1.9 1.3 1.5 1.2 
u 1.3 u 1.2 

2.0 1.3 1.9 1.2 
65 6.3 53 6.1 . 
u 0,50 u 0,49 

1400 130 1400 !20 
17 o:5o 13 0.49 

0.72 0.12 0.70 o.12 
u 2.5 u 2.5 

10000 500 9700 490 
0.64 0.50 1.0 0.49 

u 1.3 u 1.2 
3700 130 4000 120 

u 0.50 u 0.49 
u 1.3 u 1.2 

84 1.3 79 1.2 
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lable 35 (com'd_)_ Results of the Metals Analysis in Redbreast Sunfish 
A vlex Fihers Site 

1-.uentiU 11-215-0Ut tO 11-215-00111 
Location Downstream Downstream 
v, Solids 28 25 

Cone MDL Cone MDL 
Parameter mglkg rnglkg rnglkg mglkg 

Aluminum 26 15 15 13 
Antimony u 0.59 u 0.52 
Arsenic u 0.59 u 0.52 
Barium 2.2 0.88 2.9 0.77 
Beryllium u 0.59 u 0.52 
Cadmium u 0.88 u 0.77 
Calcium 35000 29 51000 26 
Chromium u 1.5 1.5 1.3 
Cobalt u 1.5 u 1.3 
Copper 4 1.5 2.5 1.3 
Iron 5,5 7.3 41 6.4 
Lead u. o,s9 u 0.52 
Magnesium 1200 (;50 1800 1'30 
Manganese 10 0,59 30 0.52 
Mercury 0;68 0.09 0.73 0.12 
!Nickel u 2.9 u 2.6 
Potassium 9200 590 13000 520 
Se.lenium 1.7 0.59 1.3 0,52 

Silver u 1.5 u 1.3 
Sodium 3600 150 3800 130 
Thallium u 0.59 u 0.52 . 
Vanadium u 1.5 u 1.3 

· !zinc 66 1.5 - 86 1.3 

MDL denotes Method Detection Limit 
U denotes less than the MDL 
J denotes the value is estimated 

\215\d-02\redJnet.wb2. 

I t-ltS-UOt t2 
Downstream 

27 
Cone MDL 

rnglkg rnglkg 

26 19 
u 0.78 
u 0.78 

2.8 1.2 
u 0.78 
u 1.2 

41000 39 
u 1.9 
u 1.9 

2.8 1.9 
48 9,7 
u 0,78 

1400 190 
22 0;78 

0.81 0;16 
u 3.9 

11000 780 
1.4 0,78 
u 1.9 

3500 190 
u 0.78 
u 1.9 

67 1.9 

Front Royal, VA 
Febru11ry 19'9'9 

11-lD-UUI U li-Ll)-UU114 I t-:t.D-UUt 15 
Downstream Downstream Downstream 

29 26 23 
Cone MDL Cone MDL Cone MDL 

mglkg mglkg mglkg mglkg mglkg mglkg 

u 18 u 9.3 14 II 
u 0.73 u 0.37 u 0.45 
u 0.73 u 0.37 u 0.45 

1.7 1.1 3.2 0.56 3.3 0.68 
u 0.73 u 0.37 u 0.4S 
u 1.1 u 0.56 u 0.68 

38000 36 51000 19 43000 23 
u 1.8 1.5 o,93 1.8 1.1 

- • u 1,8 u 0,93 u 1.1 
1.8 1.8 3 0,93 1.5 1.1 
32 9>1 49 4.7 23 5.7 
u 0.73 u 0.37 u 0.45 

1400 180 1500 93 1600 110 
II 0.73 28 0.37 19 0.45 

0.44 0.15 0.62 0.11 0.85 0-.13 
u 3.6 u 1.9 u 2.3 

11000 730 11000 370 14000 450 
1,6 0,73 1.2 0.37 1.1 0,45 
u 1.8 u 0.93 u 1.1 

3700 180 4500 93 3600 110 
u 0.73 u 0.37 u 0.45 
u 1.8 u 0.93 u 1.1 

82 1.8 100 0.93 71 1.! 

11-:ttS-UUt 16 11-215-00117 
Downstream Downstream 

25 24 
Cone MDL Cone MDL 

mglkg mglkg mglkg mglkg 

u 10 u 12 
u 0.41 u 0.48 
u 0.41 u 0.48 

1.5 0.61 3.6 0.72 
u 0.41 u 0.48 
u 0.61 u 0.72 

31000 20 53000 24 
1.2 1.0 1.5 1.2 
u 1.0 u 1.2 

5.8 1.0 3.3 1.2 
35 5.1 63 6.0 
u 0.41 u 0,48 

1400 100 1800 120 
10 0.41 22 0.48 

0.6 0.13 1.0 0.10 
u 2.0 u 2.4 

12000 410 12000 480 
1.1 0.41 0.86 0.48 
u 1.0 u 1.2 

3300 100 4500 120 
u 0.41 u 0.48 
u 1.0 u 1.2 

66 1.0 99 1.2 

·e 
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Table 35 (cont'd,). Results of the Metals Analysis n Redbro,ast Sunfish 
A vtex Fibers Site 

jLIIent IU 1 t-215-uuu tu tt'21)·UUU/I 
Location Outfall 001 Outfall 001 
%Solids 28 28 

Cone MDL Cone MDL 
Pitrameter mglkg mglkg mgikg mglkg 

Aluminum u 14 u 14 
Antimony u 0.56 u 0.57 
Arsenic u 1.1 u 0.57 
Barium 2.6 0.84 2.9 0.85 
Beryllium u 0.56 u 0,57 
Cadmium u 0.84 u o,85 
Calcium 34000 28 320(10 28 
Chromium u 1.4 u 1.4 
Cobalt u 1.4 u '. 

1.4 
Copper 10 1,4 1.5 1.4 
Iron 28 7:0 46 7.1 
Lead u 0.56 u 0.57 
Magnesiu I 100 140 1200 140 
Manganes ; 8.8 0.56 13 0.57 
Mercury 0.69 0.13 0.74 0.14 
!Nickel u 2.8 u 2.8 
Potassium 9100 560 10000 570 
~elenium 1.1 0.56 1.1 0.57 
Silver u 1.4 u 1.4 
Sodium 3600 140 3500 140 
tt'hallium u 0.56 u 0.57 
Vanadium u 1.4 u 1.4 
Zinc 50 1.4 63 1;4 

MDL denotes Method Detection Limit 
U denotes less than the MDL 
J denotes the value is estimated 

\21 S\del\fi'\9902\redmet. wb2 

:! 

IT-2T5-uuu tL 

Outfall 001 
29 . 

.Cone MDL 
ntglkg mg/kg 

u 17 
u 0.67 
u 0.67 

2.7 1.0 
u 0.67 
u 1.0 

39000 33 
2.1 1.7 
u . 1.7 
17 1.7 
40 8.3 
u 0.67 

1300 170 
16 0.67 

0.67 0.13 
u 3.3 

10000 670 
1.3 0.67 
u 1.7 

3400 170 
u 0.67 
u 1.7 

61 1.7 

Front Royal, VA 
February 1999 

!, : 
; ' ' 

t 1-LD-UUU/> 11-215-00074 11-LD-UUUI) 
Outfall 001 Outfall 001 Outfall 001 

24 . ·. 27 25 
Cone MDL Cone MDL Cone MDL 

mg/kg mglkg mglkg mg/kg mglkg mg/kg 

u 15 u 14 u 14 
u 0.58 u 0.55 u 0.54 
u 0.58 u 0;55 u 0.54 

3.7 0.88 3.6 oi83 2.4 Oc81 
u 0.58 u 0:55 u o:54 
u 0.88 u 0.83 u Oc81 

50000 29 50000 28 43000 27 
u '1.5 1.7 1.4 1.9 1.4 
u 1.5 u 1.4 u 1.4 
u 1.5 2.5 1.4 u 1.4 

52 7.3 28 6.9 3:9 6.8 
u 0.58 u 0.55 u 0:54 

1600 150 1500 140 1500 140 
14 0.58 21 0.55 II . 0.54 
1.0 0.17 0.65 0.12 0.89 0.16 
u 2.9 u 2.8 u 2.7 

12000 580 11000 550 12000 540 
1.4 0.58 1.3 0.55 1.4 0.54 
u 1.5 u 1.4 u 1.4 

4400 ISO 3900 140 4000 140 
u 0.58 u 0.55 u 0.54 
u 1.5 u 1.4 u 1.4 

86 1.5 67 1.4 82 1.4 

Il-L D-UUU Ill II-215-UUU77 
Outfall 001 Outfall 001 

26 28 
Cone MDL Cone MDL 

mglkg mglkg mglkg mglkg 

' 

u 13 31 14 
I u 0.53 u 0.58 
i 

u 0.53 u 0.58 
2.8 0.8 2.4 0.86 
u 0,53 u 0,58 
u 0.8 u 0.86 

44000 27 38000 .29 
1.5 1.3 u 1.4 
u L3 u 1.4 
u 1.3 u 1.4 

42 6.7 .79 7.2 
u 0;53 u 0.58 

1500 l30 1400 140 
13 0.53 21 05:8 

0.71 0.13 0.70 0.•12 
u 2.7 u 2.9 

11000 530 12000 580 
1.8 0.53 1.8 0.56 
u 1.3 u 1.4 ' 

3900 130 3900 140 
u 0.53 u 0.58 
u 1.3 u 1.4 

81 1.3 68 1.4 
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Table 35 (cont'd.). Results of the Metals Analysis in Redbreast Sunfish 
A•tex Fibers Site 

!LIIent IU ll·l D·UUU~U 11•2))-UUUHI 

Location Reference Reference 
Yo Solids 25 29 

Cone MDL Cone MDL 
Parameter mglk.g mglkg mglkg mglkg 

Aluminum u 11 u 8.5 
Antimony u 0.43 u 0.34 
Arsenic u 0.43 u 0.34 
Barium 2.4 0.65 2.8 0.51 
Beryllium u 0.43 u 0.34 
Cadmium u 0.65 u 0.51 
fcalcium 36000 22 32000 17 
!chromium 2.1 1.1 2.5 0.85 
Cobalt u 1;1 u 0.85 
Copper 2.9 n 1.8 0.85 
Iron 46 5.4 47 4.3 
Lead u 0.43 u 0.34 
Magnesiu 1400 110 1300 85 
Manganes 9.6 0.43 13 0.34 
Mercury 0.69 0.11 0.62 0.12 
[Nickel u 2.2 ·U 1.7 
Potass'ium 12000 430 11000 340 
Selenium 1.4 0.43 1.3- 0.34 
Silver u 1.1 u 0.85 
Sodium 4200 110 3200 85 
Thallium u 0.43 u 0.34 
Vanadium u L1 u 0.85 
~inc 79 L1 64 0:85 

MDL denotes Method Detection Limit 
U denotes less than the MDL 
J denotes the '"lue is estimated 

11·2 D·UUU~l 

Referen.ce 
29 

Cone MDL 
mg!kg mg!kg 

u 8.7 
u 0.35 
u 0.35 

3.0 0.52 
u 0.35 
u o:s2 

40000 . 17 
1.2 o:87 
u 0,87 

1.2 o:87 
32 4.4 
u 0.35 

1400 87 
13 0.35 

0.97 0.13 
u .1.7 

11000 350 
1.2 0.35 
u 0.87 

3500 87 
u 0.35 
u 0.87 

73 0:87 

Front Royal, VA 
February l 9'99 

11·210-UUUOJ lh!D·UUUoq I h! D·UUU~) 

Reference Reference Reference 
27 29 29 

Cone MDL Cone MDL Cone MDL 
mg!kg mg!kg mg!kg mg!kg mglkg mg/kg 

u 10 12 10 u II 
u 0.42 u 0.42 u 0.45 
u 0.42 u 0.42 u 0.45 
3 0.63 3.5 0.63 3.3 0.67 
u 0.42 u 0.42 u 0.45 
u 0.63 u 0.63 u 0.67 

35000 21 35000 21 42000 22 
1.3 1.0 u 1.0 1.6 1.1 
u 1.0 u 1.0 u Ll 

1.4 LO 1.8 LO 1.7 i[.J 

36 5.2 38 5.2 4o 5:6 
u 0.42 u 0.42 0.49 0.45 

1300 100 1200 100 l400 110 
II 0.42 25 0.42 15 0.45 

0.74 0.14 0.66 0.13 0.51 0.11 
u 2.1 u 2.1 u 2.2 

10000 420 9900 420 10000 450 
1.3 0.42 1.4 0.42 1.1 0.45 
u 1.0 u 1.0 u L1 

3500 100 3100 100 3600 110 
u 0.42 u 0.42 u 0.45 
u 1.0 u 1.0 u 1.1 

74 1.0 54 1.0 71 1.1 

II·LD·UUU~b 11·2 I :>-UUUK7 

Reference Reference 
29 30 

Cone MDL Cone MDL 
mg!kg mg!kg mglkg mglkg 

u 14 u 13 
u 0.54 u 0.52 
u 0.54 u 0.52 

2.8 0.82 3.8 0.79 
u 0.54 u 0.52 
u 0.82 u 0.79 

36000 27 34000 26 
1.4 1.4 u 1.3 
u 1.4 u 1,3 

1.5 1.4 u L3 
32 6,8 24 6,6 
u 0.54 u Ol~2 

1300 140 1200 BO 
12 0.54 17 0.52 

0.81 0.12 0.55 0.12 
u 2.7 u 2 .. 6 

9900 540 8900 52:0 
1.1 0.54 1.0 0.52 
u 1.4 u 1.3 

3200 140 2900 130 
u 0.54 u 0.52 
u 1.4 u 1.3 

60 1.4 61 L3 

--
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Client ID 00060 

!Location Sulfate Basin #5 

Percent Solid 19 
MDL 

Analyte ).1g/l<g )lg/l<g 

a-BHC . u 21 
g-BHC u 21 
b-BHC 3.91 21 
Heptachlor u 21 
d-BHC u 21 
Aldrin u 21 
!Heptachlor Epoxide u 21 
g~hlordane u 21 
a·Chlordane u 21 
Endosulfan (I) u 21 
~,p'-DDE Ill '21 
lloieldrin u 21 
Endrin u 21 
p,p'-DDD u 21 
Endosulfan (0) u 21 
p,p'-DDT u 21 
Endrin Aldehyde u 21 
Endosulfari Sulfate U_ 21 
Methoxychlor u 21 
Endrin Ketone u 21 
Toxaphene u 210 
Aroclor 1016 u 110 
Aroclor 1221 u 210 
Aroclor 1232 u 110 
Arodor 1242 v 110 
Aroclor 1248 u 110 
Aroclor 1254 170W 110 
Aroclor 1260 190W 110 

MDL denotes Method Detection Limit 
U denotes less than the MDL 

J denotes the value is estimate«;~ 

W denotes the compound is weathered 

1115\deJ\fr\9CXll\iarppcb. wb2 

Tablc36. Results of1hc Analysis for PcsticidcsiPCBs in Cup 
A vtex Fibers Site 
Front Royal, VA 
February 199'1 

00061 . 00062 00063 00064 
Sulfate Basin #5 Sulfate Basin #5 Sulfarc Basin #5 Sulfate Basin #5 

20 23 20 20 
MDL MDL MDL MDL 

)lg/l<g )lg/l<g ).1g/l<g )lg/l<g ).1g{i<g )lg/l<g )lg/l<g )lg/l<g 

u 20 u 17 u 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 7.4) 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 IJ 20 u 20 
u 20 u 17 4.8) 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 u 20 u 20 

8.71 20 6.61 17 8.5) 20 Ill 20 
u 20 u 17 u 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 1J 20 u 20 
u 20 u 17 u 20 u 20 
IJ_ 20 u 17 1J 20 u 20 
u 20 u 17 u 20 u 20 
u 20 u 17 u 20 u 20 
u 20 3.81 17 u 20 u 20 
u 200 u 170 u 200 u 200 
u 99 u 87 lJ 99 u 100 
u 200 u 170 1J 200 u 200 
u 99 u 87 u 99 u 100 
u 99 u 87 u 99 u 100 
u 99 u 87 u 99 u 100 

200W1 99 180W1 87 270W 99 290W 100 
190W1 99 130WJ 87 210W 99 180W 100 

00065 00066 
Sulfate Basin #5 Sulfate Basin #5 

22. 23 
MDL MDL 

)lg/l<g ).1g/l<g )lg/l<g )lg/l<g 

u 18 u 17 
u 18 u 17 
u 18 u 17 

5.81 18 u 17 
u 18 u 17 

5.6J 18 u 17 
u 18 u 17 
u 18 u 17 
u 18 7.01 17 
u 18 u 17 

131 18 4.51 17 
u 18 u 17 

26 18 u 17 
u 18 u 17 
u 18 u 17 
u 18 u 17 
u 18 u 17 
u 18 u 17 
u 18 u 17 
u 18 u 17 
u ' 180 u 170 
u 91 u 86 
u. . 180 u 170 
u 91 u 86 
u 91 u 86 
u 91 u 86 

IIOW1 91 170W1 86 
llOW1 91 160W1 86 
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Table 37, Smnmuy ofResulls oflbe Analysis of 

Metals and PCBs in earp 
A vetx Fiber3 Site 
Front Royal, VA 

Februazy 1999 

~cation Sulfate Basin No.5 

Solids 

Dry Wcigb.t 
Parameter m!!Jl<g 

Arsenic Mean 0.4/ 

Max 0.75 

Cadmium Mean 0.53 
Max 0.60 

Chromium Mean 2J 
Max 3.2 

Copper Mean 11 
Max 42 

Lead Mean 0.63 
Max 2.3 

Mercury Mean 0.11 
Max 0.19 

\Nickel Mean /.8 

Max 2.0 

jZinC Mellll 480 

Max 1300 

PCBs Mean 0.37 
Max 0.48 

Values in italics were not detected 
mglkg ·milligram per kilogram 

21 

Wet Weight 
m!!Jl<g 

0.086 

0./6 

o:u 
0./3 

0.48 
0.67 

2.3 
11 

0.13 
0.48 

0.023 

0.040 

0.38 

0.42 

100 

270 

O.D78 
0.10 

PCBs- Tom! of Aroclor 1254 and 1260 

-------------------------------------------------------
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ICUent IU uou Ubt 
Location Sulfate Basin No 5 Sulfate Basin No 5 
Yo Solids 19 

Cone MDL 
Parameter mglkg mglkg 

Aluminum 24 20 
Antimony u 0.81 
Arsenic u 0.81 
Barium 23 1.2 
Beryllium u 0.81 
Cadmium u 1.2 
Calcium 59000 41 

~hromium 3.2 2.0 
Cobalt u 2.0 
Copper 3.3 2,0 

Iron 90 10 
Lead u Oi8l 
Magnesiu 2000 200 
Manganes II 0.81 
Mercury 0.16 0,(6 

jNickel u 4. I 
Potassium 12000 810 
Selenium 1.6 0.81 

Silver u 2.0 
Sodium 4800 200 
Thallium u o,81 

. Vanadium u 2.0 

!zinc 420 2.0 

MDL denotes Method Detection Limit 
U denotes less than the MDL 

1215\del\fi'\9'902\carpmet.wb2 

20 
Cone MDL 

mglkg mg/kg 

u 13 
u 0.52 
u 0.52 
11 0.78 

u 0.52 
u 0.78 

62000 26. 
2.0 1.3 
u 1.3 
18 1.3 
97 6.5 
u 0.52 

2000 130 
io 0.52 
u 0.17 
u 2.6 

15000 520 
1.3 0.52 
u .1.3 

4400 130 
·U 0.52 
u 1.3 

300 1.3 

Tabl!' 38. Results of the Metals Analysis in Car]l, 
Avtex Fibers Site· 
Front Royal, VA 
· February 1999 

. 

Ul>2 UOJ . U04 
Sulfate Basin No 5 Sulfate Basin No 5 Sulfate Basin No 5 

23 20 20 
Cone MDL Cone MDL Cone MDL 

mglkg mglkg mglkg mglkg mglkg mglkg 

90 15 350 19 u 19 
u 0.59 u 0.76 u 0.78 
u 0.59 u 0.76 u 0.78 

31 0.88 27 1.1 6.9 1.2 
u 0.59 u 0.76 u 0.78 
u 0.88 u 1.1 u 1.2 

81000 29 60000 38 28000 39 
2.4 1.5 3.2 1.9 u 1.9 
u 1.5 u 1.9 u 1.9 
j 1.5 42 1.9 4.4 1.9 

170 7.4 480 9;6 -68 9.7 

u 0.59 2.3 0.76 u 0.78 
2200 150 2000 190 1500 190 

15 0.59 24 0.76 5.2 0.78 

u 0.13 u 0,14 u 0.2 

u 2.9 u 3.8 u 3,9 

10000 590 13000 760 14000 780 

2.3 0.59 2.4 0.76 1.7 0.18 
u 1.5 u 1.9 u 1.9 

5300 150 6100 190 3500 190 

u 0.59 u 0.76 u 0.78 

u 1.5 2.1 1.9 u 1.9 

420 1.5 1300 1.9 280 1.9 

< 

Ul>5 060 
Sulfate Basin No 5 Sulfate Basin No 5 

·22 . 23 
Cone MDL Cone MDL 

mglkg mglkg mglkg mglk_g 

u 19 88 19 
u 0.76 u 0.74 
u 1.5 u 0.74 

9.4 1.1 18 1.1 
u 0.76 u 0.74 
u '1.1 u 1.1 

57000 38 58000 37 
2 1.9 2.5 1.9 
u 1.9 u 1.9 

6.3 1.9 2.0 1.9 
60 9,6 150 9.3 
u 0.76 u 0.74 

1800 190 1700 190 
5.5 0.76 II 0.74 

0.19 0.19 u 0.17 
u 3.8 u 3.7 

12000 760 IIOOO 740 
1.4 0.76 1.0 0.74 
u 1.9 u 1.9 

4800 190 4800 190 
u 0.76 u 0.74 
u 1.9 u 1.9 

300 1.9 360 L.9 
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lent_ ILl u-mw'"' 1-m-~"' ....... ~ REF ·5·19 REF ·2·11 

~"""'' lO ,. 
~-~ Bbtift1 MiorOI!IItS 

c- Mul <- h!D·L 
f'ttatlltCfitr rnJiko ..... m"" ,.,., 
Alwrn1nlolll1 210 16 ,. IS 
Antimony u 061 u 062 
A"mlc u 065 u 062 
ltwilllll'l •. 7 091 22 093 
EI>CI')'IIutm u 061 u 062 

f-""""' 1.0 o .. u ... 
lcakiwnm ,.., l) ,..., 

" fc;hromium " " 16 IS 
CoiMlo II 16 u IS <-.,.,.. )0 I' .. ,IS 
bon 100 " 2)0 11 
Ltod 12 061 u 0.62 
M~um 1200 160 noo I_SO 
Manawcse 2l 0:65 1l 0,62 
Mctcllfy Oll OIS u ou 

[Nickel u ll u l1 
PawMwn "" 610 11000 620 

~deniblm 24 oos u 062 
Silvtr u " u " Sodilollll'l .... '"' 4200 "0 
fi-hllliium u 6.65 u 0:62 
Y&llolldiwn u 16 u " iz..., Jodi ,. ., 'IS 

MDL denote:$ Meihod Jkl.ecti011 Limit 
U dmotes less thin the MOt (!lOt ddeetod) 

Ul - wb2 ~~-
' 

TaWe 1'9 Rnwlts mflme M$11s AnoalySiis 11111 ~Ill M~ TJJSU<" 
At-lb. Fikts Si4c 
FI'OI!illJII,..._ VA 

Man:h I'J91 
RG'ferMA: 

,.,.,.,~ .. , ·~;;:oz:'" "'"'""'"' ·:~~:·· REF-6·1 REF-2-10 REF-S-II 
lO 29 21 " B!M~~ B.!MiMo M~otull Mi;roua.~ 

~;; MDL 
m~ MDL ·- ~~ ;,;. ::~ ~..-. ..... . .... 

"' " 110 " IJO 12 •• " u 0 )'9 u 0 ]•t u 0 4-1 u 016 
u 0 ]'9 u 0 }'9 u "' u '" " OJI '·' OSI " 012 I' 

,, 
u 0)9 u 0 )'9 u 0-4-1 .u 0.16 
u OS. 011 OSI u 012 u II 

"'"" 19 lOOOO 19 30000 ,. HOOO " zs 091 '-' 091 1.9 12 22 I 9 
u ... u 091 u 12 u " 93 091 10 091 1.1 12 ·1.9 " JSO .. ... •• 21ll ' 210 9.1 

" 039 12 039 u 0.41S u 0.76 
1200 91 1000 91 1600 ,,. ISOO '"' " 0)9 69 039 " 0.4S " 0.16 
026 013 021 014 u 0.14 u ~IS 

u I 9 u I 9 u 2.4 u ,.. 
'"" 390 1".100 '"' 12000 400 12000 160 

19 0)9 22 039 l1 0.48 l1 016 
u 091 u 097 u 12 u 1.9 

"~" 97 '""' 97 4200 120 ,.,. 190 
u 0.3"9 u 039 u 0.4! u 0,76 
u 0·97 u 097 u 12 u 1.9 

H.0 09:1 110 093 " " " '-' 

·~~ .. ~"~~I.J ·~;-~~;·· "::;;~":,;" 
ll " 

,. 
IM•m.t ........ e~tiliiiM 

"""' .=~ c- &rmt. :. :. m .. o """"' """"' 
110 IS 290 .. ,., 10 
u 060 u ... u 0<0 
u 0.60 o.t'IJI 039 04'9 0 40 

21 019 12 0$-9 ,. . 0.6.1 
u 060 u 039 u 0.~0 
u "' 014 019 u 0.61 

"""' lO 26000 20 31000 20 
21 " .. 090 2.2 10 
u i s u 0.91 u 10· 
12 " " 0.91 IS 10 

'"' " 1l0 49 760 " 1l 0.60 1.l 039 0.71 0 ... ,,.. 
I"' 1200 .. 1100 100 

6.1. 0.60 •• 039 " 0.40 ... ~12 021 0.11 0.21 0.14 
u 3,0 u 2.0 u 2.0 

"" ., .... l90 """ ... 
" 0.60 2l "' 2.2 040 
u IS u 090 u LO 

"~" ISO 4000 .. 5100 J:Q(): 

u 0.60 u 0)9 u 0.4{1 
u IS 0.9$, 0.91: 1.1 LO 

uo LS 140' 091' 130 LO 
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1ent 1u ll;~J,~";:;~o ":~':~'" 
Loca!IOn REF-1-8 
VO Solids 29 " Spec~ Blarina Blatil'la 

me;; 
MDL co~ 

:~~ Patam(:tcr mg/l<g mg/l<g 

1\luminum 140 " 120 12 
1\rttimony u Ol2 u 046 
1\rscnic o'ss OS2 u 046 
Bari~an ,, 0 78 " 06'l 
Beryllium u 052 u 046 
CIKim1um '16 018 01l 069 
lcah::ium llooti 26 40000 2l 
lctwomiurn 2 1: " 2:S 1,2 
c...,. 'I .8 ll !j 1:2 

c"""' II p 4~ 12 
I~ ::iAi0: 6S '-' 
L"" :'2h 052 " 0.-46 
Masnesium 1100 I::J!O """ [20 
M&llj.antK qil o:.s:z ,,, ()•46 

Mercury 017 0'.11 ou 0.11 
N1ckcl u '16 u i3 
PotiiSSium .... sio:. '"" 460 

Sc!tnium 2S 0 S2' 2:s 0<6 
Sil~cr 0 ll u 12 

~~~m """ 1~0 46<)) {20 
e.llium u 052 lJ Q"_46 

Vanadium u )3, u. H 

~""' 246 '!,] 160i :1:2 

MDL denotcJ Method Deteclion Limil 
U. denotes 1-es:s tb.an the MDL (no! dct«ted) 

Table )q (tllllt'<1) Resullsoftbe Mclals Analysis in Small MiYnmal T1ssue ~ 
I Avtex Fibers Site 

··~~;:~;~1 

' " MH:MhiS 

.c;;:: MDL 
m g mg/l<g 

290 11 
u "' u 061 

" 10 
u 0.!13 
u 1,.0 

26000 )4 

" 17 
u I 7 

" p; 
400 "' u OOB 

1600 110 ,. on 
u 0-16 
u "' 11000 '"' tJ 0,61' 
u 11 

~m 110: 
u 0.63 
u I 7 

, n. 1.7 

Front Royal, VA 
Febnuwy 199'9 
Referen~: 

':'"-w'"' REF-S-20 
27 

Microtus 

~~ 
MDL 

' . mgll<o 

100 " u OSl 
u OSl 

" 07! 
u o s:l 
u 079 

2100Q 26 
1.8 I~ 
u 'u: 

?i I :1 
270 6.6 

10 OSl 
ISOO J)O ,. O.SJ. 

u 0.11, 
u 2.~ 

11000 '" u 0.53 
u ll 

,4200 !j!il 

~ O.S3 

l\ lj] 

" 1.3• 

' 

't-m-ww ";m.wuo 
REF-5-19 REF-2-12 

30 26 
Blarina Mi.cro111s 

Cone MDL Co~ MDL 
mg/l<g mg/l<g mg/l<g mg/1< 

210 96 " IS 
u 038 u OS! 

0.46 038 (j 051 
~-1 051 ,, .0 S1 
ll 018 u OS! 
u 0 ~8 u 031 

1- " 26000 29 
u o·%. ~.. " u 0% u_ ,U 

-" o:?6 ,_, ':1 s. 
560 " 190 !1.1 

, O.SI .,. ·u 051 
830 96 141l<l tso: 

" 0.3R 1S G.'S.I' 
OIS Q,jo u 0,13 

U' 19 u 2.9 ,,.. 
"0 1\000 sw: 

1.4 0;38 u oso 
u 0.96 u· 1.5 - -.. Jisod l$-0! 

" o;1s· · lY o:ss 
u M6. ll lS 

97! 0.96' 76, IS 

,_ - ~:" 
:REF-6-10 '·~~~';:;" 
i )0 : ,. 

Blarina Mic.riiiUJ 
C= MDL 

m~~ MDL 
m""g -· mg/l<s 

120 II .. 26 
u 042 u !I 

0'44 042- u II 
4.6 063 29 16 
u 0 42" u II 
p 063 u 16 

31000 ,. 2l000 -5~ 
,,25 II IJ '' ,,, u .J I' u 2'6. 

.:l»i~ I l '" 2~ 
no 'S.l 250 U' ' ' 1:1 0<2 u I!. I. 

1100, 110 1300 2.6():, 
j4 "'' ,; 1',). 
0, lS: 0,111 u 0.17 

j 

.U 2,1 ll S.l: 

""' 420 llood 1100 
2.4 0.42 u II 
u II u· 26 

4400 1:10 ""' 260' 

u. 042" ti II 
;U u u 2A 
140 II .. " 
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""''u I·~I:.~·WI 
l.oc:&<~·•on 

.~Sdtds , ...... llhcrll>lwt 

if>lll'lm¢iU mC:. !'~ 
Alumin.um " " Allolimooy u 06S 
Ar~n.u: u 06S' 
lf!lloliltm O,l' 09J 
!Bcry~IWm u "' ~aclm.nam u 091 
Ct~dum """' )] 

~=~ " 16 
u ,. 

. .,., 12 ,. 
"~ ,. " lad u .. , 
Mlfi\Uiwn 1100 , .. 
Manpnne 6) "' ~ercury u 011 

~<kd u )) 

PCIIuUW'II 10000 '"' elel\li~~m u 065 
Sil"er u 16 

~~ium "4S00 "1;6Q 
IWiium u o 6s 

Vanldtum u ·~ = .. .16' 

MDL denol~' Memod ~ionlirn.it 
U dC1'1011:$1eu than the MDL (ncrt d~) 

"'""'""--.. , 

IB-1~ 1'1Jh_, d 1 R""'hs~~be Mtal's.A~yJn 11101 Srnan M;wmJ T1~ 
Aue11 f'1lJCfl S~te 
Fu:.t Rgtilll. VA 
Fe""-f ft,ll)o;l 
Tt~P'iwJI 

,.,, H""" ... ,.,~~"" n-;~·1·1 u-m-wm 
Tf' .. HII) T'l"-1·2 TI"·H 

l) )0 "' 
,. 

&hctotus Urc:t'UIIIl M~ows Mkn<w 

~;; ~~ .;;; MOL c ... MDL me;; ~~~ m&«a ml'l<·• - m I 

" ll "' " 71 IS 11 IS 
II Oll u OSI u 0" U. 061 
u Oll u OSI u "' u 061 
14 0 lt ' on 9 .. 1 Oil ll 092 
·u o$1 u OSI u "' u "' .u "' u 011 u 0 .. u 092 

S>OOO ,. lSOOO 26 "000 JO 32000 ll 

" " .. " u " 2.1 " u " u ll u IS u " .. ll ,, ll 12 IS 8.4 " "" " 260 •• "" 
,. 2<0 11 

29 "' u "' u O.S9 u 0.61 

'""' IJO 1400 1)0 1100 ISO 1<00 '"' " "' " "' 60 "' 
., o:61 

u 011 u 010 u 0.14 u 0.14 
u " u ,. u ]0 u " )1000 520 ,.,,. 510 11000 590 9900 610 
u "' u 051 u "' u "' u ll u ll u " U, " .... 1']0 

'""' 
1~0 .,., (i.$111 ""' ·uo 

u "' u O.SI u O.S9 u Q.61 
u " u " u IS tJ. IS 

100 l:l " ~Ll ·JIG •I s ., 'U 

• 

... ':':"~'' 
TP...tA·I ··;~;-;"' 

Z1 " 
, __ 
c ... M~L c- =. mr;fq 

. """' "''" 
170 " " " u "' u O<l 
u "' u 0 ~] 

" 011 12 0,64 
u "" u OH 
u 011 u 0 .. 

23000 24 54000 21 
16 12 21 II 
u 12 u II 
II 12 10 II 

350 59 240 " u 0,41 u 0 .. 43 
1<00 120 ,.., 110 

ll "' " 0,0 
u 0.10 u 0.10 
u 24 u 21 

'"""" 410 11001l <lO 

"' 041 u O<l 
u 12 u ,, 

41'00 120 Sl~ uo 
u 0.41 ·u 0.0 

·U ,12 u II 
1"10 11.2 ''110 1:1 
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Table }'llcqiU'd I Resuhsofthe Metals ,\nilly~s in Small 1-.tammal Tissue, 
A•le" Ftb,ers Si~>e ' 
Frcml Royal, VA 
febrOOry 1999 
Fly:As.h P1le 

. 

' ICnl 10.. LI~!~;O~·;u ';~·-~~~~ 
"-m-ww ·:: - . '~l~;~;., ·~ ~;~ .. ;·~~'L ~~~~;~;LJ 11;~-~~~L/ 1;~:;,~;· ;~·-l·o~~~· l.oca11on FA-10·8 ·' FA-!0·9 

V. Solids " 24 27 l2 l4 : 2-'1 " " 26 ,. 
Sp«ies MiC"rotus MittohiS Microtus' Mkrollls : Mktotws : Microtus MictOhiS MicrotUs Microtus Microtus 

Cone 

.. .:~ 
c~ .:!; Co~ MOL c~ MDL Cone MOl. Co~ MDL Cone 

~;~ 
c~, MDI. Cone MDL c.,., M~L 

Pa.~am(ttt 

"""" mra mg/l<o mg/1< rng/1< rn"" mg/1<• -· rnglko rng/kg rng/kg mg/1< ....... mg/1< -· rng/I<J m""' 
Alummum 120 " 100 16 260 IS 250 " " 12 26 " 110 12 240 II 170 16 ... 16 
An4imony u OSl u 066 u OS9 u OSI u 048 u 055 u 0 so u 045 u 066 u 064 
Arsenic u ·o 55 o,n 066 II OS9 081 0 5,1 u 048 u OSl 0.91 osd 003 04S u 066 099 064 
Buium " tJ 12 " "' " "' 24 077 14 012 " 002 " 074 ]6 068 " 099 " 096 
Berylli~m u "' ill 066 u 0 S9 u OSI iJ 048 ll q ss u '" ll .. , 0 066 u 064 

lldmium ti 002 •U 099 u "' u 077 u 012 u '" u. 074 u 0.68 u 099 u 096 
ldcium 3)~' '!1:1 •>000 " 39000 J•O 22000 " I7ood l4 11000 I' 21 2""'1 " ]8000 2l 26000 lJ lSOOO l2 
~omium " " lJ " " " " ll y I 1.!2 I.S. I )_4 2.t' 1.2 ll' II 26 16 H 16 
Coba.lt ~ " u ,, u " u Jj u '1;2 u :,:14 u: 12 u, II u I~ u 16 

"""" 
s' 4 . " " ' 1"6 II I· 5· i>.S" IJ ,. 6S: '1,'2 12 14 II; 1:2 1.9: :11 8.7 " n 16 

Iron 310 '4 s "'' !t S20, ,, 490 6.-4 : 260 ,. ·6 .100'; " 380j ,,, 620 5.6. 450, $.2 1100', ' ... u o·ss u 066 u .,. 11 0•.51 u li~l u OS> u oso u ... " ?" u \).64 
Ma,&m11um ,14QQ 140 1000 '"' i600' I, SO liod ,)30 ! 960. \.20 1400 140 "~ 120 1600 110 1600 160 1900, 160 
~anganese " "' 64 066 " o"59 •• 6$1 70 0,~8 II '" 1 s! o.so· '1.i IJ4S " 066 12! . 0.64 

~-tfC'Uty u Oil u o: 18 lJ 015' .u 014 ! u o:09 u 0,14 u: 0.11 u Q.U ~ O.IS .Ui 0.14 
~itkel u 27 u 1' U· J u 26 

' 
u ~· : 'U. '2:1 u 2.5' "' .1.1 u J.J u l2 

Potu1ium 9400 ,,. llOOO '""' 11000 '" sjoo ~jO 1200 ... 13<000. 'SlO 110001 '"" liOCIOi '" 130001 660 110001 640 
elen.ium " "' 1,9 066 '] J "' 

, OSI " 0.48 " "' " 0.50 2.9: 0.45" 4.2 0.66 u: 064 
iiVeJ u I 4 u 16 u J .. 5 u " u 12 u " u, 12 u II u 16 0' ,1,6 

"'"~ 

I '"" ~:C·O 4200 , .. 401:0' '" 3700. 130 """ 120 """ ''" :tlOOi ·120. 

'11 
:uo· ]600 160 

'1'1 
1;60 

ifi,dliurn lJ O:H ~ ... u o.-s'J u d51 u ... u" IJ.SS u' Q:S{)· m4s u 0,66 ._ .. 
Van~ium 

"" 
14 u 16 22 ,, 17 ll u .) 2, ~'I I 4 lA 12 . 1.2 •,I. 1: u 16 '-' 16 

inc " :i'4 ·100. .H '121) " 74 1'1 61 1-.2 " 
,, .. 12 100 tl: 10d '1.6 100 "li6: 

MDL dtllotH Me~l'lod ~>election limit 
U deool~ !euth..l the MDL (ooldeteded) 

121 S\dd\fr\9902\mrammet wb2 
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TaMe }''i (tnnld ) lltta~ ofrbe "'otl"~' Alllllr~o~ur• Smrill[ M~ lr$- ·, 
A;. tv; Filxn S~t 
FrOflt R411·21, VA 
F~I9"J'll 
Wcfi\W A'e:~ 

'""'u """''""" '1·21>·00101 ... ,...,, 11·215.001>6 
l.oc-.Kt® WA·"·" WA·A 50 WA-NO!l.fH-20 WA-SWTJI-11 

"'""""' "' 
,. 

" 
,. 

Jspce,C$ Puom SoC'LU Bt·ann.a 

, __ ..... 
~· r ... ,::; .;;:: ~~ ;;: =~ ;.,."": =~ ........... m .. , 

Ahlmll'tllflt 47 .. " II " I) 76 .. 
AMirnony u 057 u 0~· u "' u "' AltcRIC u 057 OS9 "' u "' u "' lbriWR ' 0 .. 11 0 .. 1! 01~ 9.1 0.12 
Bc:rylt~wn 0 051 u "' u OSG u o.ss 

ldrrtfum u 006 o .. 0 .. u 076 u 012 
ICaldwm 12000 ,. 2!000 " 2)000 " '""" 

, 
~~ro~~ " " " II u 13 " " ""'" u " u II u 13 u· " '""' I) " II II " 13 10 " """ lSO 11 «O " 

,. " "" 68 ...... u 057 5.6 "' .. .,, u .,, 
MJt:m:$1111 '1100 ... 1000 liD 1100 '" UIXI ... ,..;._ 11 OS1 II 0.-4'S •• 0.50 12 ., 
MerC1111)' u 012 024 0 I .... O.OJ u O.lS 
NH:kel u ,. u '' u " u 17 
Potufiwn '9100 S10 1700 ~" ""' soo 9900 !SO 
Sclmivm " OS1 " O<S 12 "" II ., 
Silver u L< u II u 13 u ... 
Sodiwn 

,...., 1'40 4·so0 1:10 3100 I :IIIli .4300 ... 
haUn:1m u "" u "" u oso u "" Van.di1.1m u ;'H u II u 13 u 14 

lz.~ 92 " ud II 93 13 "" ... 
MDL d~es Mclhod Dmctioo Lilnil 
U denottl leu Ibn 1M MOt (Mil der,cet.cd} 
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To hie 40 Summary of Resulls ofll;e Analysis of Metals aud l'Cih in Mammals 
A'·elx frbers Site · \ 

~acron tte ere!We 
Solids 

Dry Weight 
Pat!Ull('\et "'"'' 
Arsenic Mean 036 

Mu OS> 
admium "·~ 064 

Mu 16 
C'hrornium "'~ 22 

Mu ' 
'""" M~ II 

Mu 20 
Lud "~ 2 1 

Mu 10 
M~:~cury 

,_ 017 
Mu 027 

Nickel "''~ " Mu r 

·~ 1~:_: 120 
240 

PCBS """ 0 011 
Mu 02l 

Values m rtalrcs wne not dctmed 
ms!ks · milligram per ki!.ogram 

" 

• 

PCBs. Total of ArodOl !2S4 111d 126P 

Wet Weight 

mg/k' 

0 I 
OIS 
0 ,. 
o<s 
O~l 
II 
31 
S6 

OS9 

" ""' 0076 

'" 0. ~d 

" 61 
002 
0064 

Front Royal) VA 
~ebrulll)' 1999 

reatrnent "" rry i\Sil l"_r e 
28 28 

Dry Weight Wet Weight Dry Weight Wet Weight 
mgikg. ~ mg/kg mg/kg~ 

or o o-6 066 019 
0.11 OIWZ II OJl 
041 0./1 0.41 0_/2 
0.-19 Q_/4 OJ o.u 

2 056 " 061 

" 018 " 095 
17 2.2 10 " II 31 2! 62 
065 '" 0.18 o.o~a 

29 081 O.JJ 0.091 
0066 0019 0 0~ 0.01 
OIJBJ 001-l 0.09 0.02J 

" 0.19 " 0.19 
/." o.:m }_7 o.-r: 
100 28 " 27 
110 31 120 " 0 20 0 056 014 0019 
075 021 092 0260 

.-.etuo~~ t\IC3. 

31 
Dry Wcignt Wet Weight 

mglkg . mg/kg 

035 Oil 
0.59 0 ,, 

oss 017 
096 OJ 
16 OS 

" 078 
10 )0 

" 4.0 

" 1.60 / 

" 40 
011 00]4 

Ol 0.074 
/.J 04 

" OJ;-

110 " 130 <0 

" 056 

" ,. 
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tCniiU ":m·w•u• 
'""'"" Rtf -S-1<> 

"""'""'~ JO ...... ""'"" .... ,. ,,.,,, ~ 
DHC 11 ll 
-BliC u II 

~""" 0 0 
Hf:padtlor u II 
·o'HC 11 II 

!Aidrirt u ll 
:llejtl-Khlor Epolc•lk u ).) 

..CMac-cl.wtf: 0 13 
·CIIilon!IJM u ll 
noimutf~n (I) u 13 
,p'·D DE u ll 

Oi&/d1in u 1) 

~rod tin u 13 
~.p'•D D D u 1l 
1En6awlif1111'1(11) u II 

,p'·D D T " 1l 
Endlln Aldch,d. u ll 
Enofuwlf.., SuJf~e u ll 
Mt1hoxych'1or u II 
EndrtM Ketor~e u 1) 

o.~iipll:enf: " nlli 
nlCior 1016 11 " rodDrl221 

~ 
IJO 

rllda. 1212 6S 
wclot" 1242 u ,, 
rodtlf 1241 ~ " A.rocWf \2$4 " rodor 1260 IIW ., 

MDL de:nores Method Dc1cctioll Limit 
U deooces ka than the NIDL 
J denolea the value is ucl:rnat-cd 
W dr.nole.IIM compound is wnthcred 

• •:m·wm 
1\c-f -l-1 I 

" Ait'NINill 

, ... ~~; • 
u " u ,, 
u " u " u '' u " u " u " u " u " u " u " .u " u " u " u " u " u " u " 
~ " •i• 
u 7l 
u "' u· 1J 
u 11 

u' " \1 n 

hi.J.r-11 Rtlill!lts of the ol..n.ally5is for Pallc~"Pf'Bs ,,. T~Ja~~e 
A~it-ll fibers Si~~e 
fRml Ito~. VA 
Febl_.y I~ 

Kd'trenee Alta(l"llfll I) 

.,.,.,.w"" U "" >•W"' '':c~7t~'L P..ei-1>-1 1\ri ..{:, .. , lhf ·S-11 
JO ,. 

" ll 
I HlotNXI '""""'. ,_, -1, ... ~~~ 

MDL 
~ .... ~~~ .... , ... ,,..,.. ,, 

II I) II ,. u 16 u " u ll u 14 u 16 u 16 
u I) u 14 u 16 II " ll I) u .. u )6 u 16 
l1 ,,, w 14 u 16 ~ 16 
I) ll u " u " u " u 1) u " u 16 u 16 
u 1l u " u 16 u 16 
u II 11 " u 16 li 16 
u 1) u " u ,, u 16 
u ll u " u 16 u 16 
u 1) u 14 u 16 u 16 
u 1l u H u 16 u 16 
u II u " u 16 u 16 
u " u H u 16 u 16 
u IJ u .. u 16 u 16 
u lJ u " u 16 u 16 
u lJ u " u 16 u " u 1) u " u " u 16 
u IJ 36 " u, ,, u 16 
ll Jj(i t.J ... u !6o' u 160 
u " u 61 u " u 79 
u 110 u ... 

~ 
160 u 160. 

ll 67 u .. " li 79 
u " U· .. u " u 19 
U' " U' .. "' 

,. ti "' \1 ., ~· '" l.l ;a; li 
llW 11 2JOW 61 76W " u 11 u 

···:> 
" 

ltd ·5·)0 ··~:r7a;·· H~:t~;u 
ll " 

,. . .., ... - """"" MDL MUL MDL ,, .... ,,.,., ...... . ... , .... .... 
u ll u 12 u " u II u " u " u II u 12 u " u 13 a 12 u IS 
u, 1l " u " u ll !) il u " u ll u " u " u II w " u " u 13 u " u ll 
u 13 u 12 u ll 
u 13 u " u " u 13 u 12 u " u 13 u 1l u " u 1l U• 1l u " u ll u 12 u ll 
u ll u 11 u " u ll u 12 u " u II u 12 u " u ll u ,, u ll 
4 q J' 

,, .'! ''· u "" "' ~ 
ISO 

u .. I) 61 ,.. 
u llO u "' 150 

~ .. tf .61 76 .. u 61 u . 16: 

,'{. ... 
~ ., ~ ·16' .. ~:), . 

,. 
IOOW .. I) 61 I-COW 16 
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ICnltu - -"c' 
Loca11on Re~-S-9 

Percent Solid " ~"'"' Hk~rln<r ; 
MOL 

iA""'" '""" , ... 
a·BUC u 14 

~-~ftC u 14 

jb~BHC u 14 
Htp~khklf u 14 
~-.BIIC u 14 
Aldrin u, 14 
ltept.achlor Epoxide 44 14 
~~~hloulane u 14 

·Chlord.aste ti 14 
Endosulfan (I) u 14 
[q_J.(DDE u 14 
Dieldrin ti 14 
Endrin u 14 
.p'·DDD u 14 

Endosulfan (jl) u I• 
,p'-DDT u 1;4 

, Er.drin .Aldehyde U: .i:4 
EiK!oSl.llfoln Sulfa1e u H 
MdOOxy<hiOf I! 14 
En<kin KetOflt, u H 
oxapbene u: 1<0 
rodor 1016 : u ·" rodor 1221 tJ 141 
rcx:Jor 12H u: .. 
roctor f241 u .. 

Aroc\or i24! u " A1cx:loJ 12H. : u ... 
roclor 1260 83W " 

MDL dEna!n M~d Dtlcclion Limil 
U denolet leu tflan the MDL 

- J denotes th.e value is nlimeu:d 
W denotes the compound is wut:lulred 

Tahle 41 (com'll Results of I he Analysis for Pesttddti.IPC'Bs i11 Tissue \ 
A~tex F1be.s Site 
Fton1 Royal, VA 
February IW9 

ll.efefence Area (Pase 2) 

1 •-~;::~:~v ,~,.e~~--;~;"' ':"''"'"' ',~,.e~J-5~~") 11

~~e~~2~~~
0 ,.m-wu• 

~ •·Ref ~-9 Ref -S-20 Ref-6-1-0 
28 2\ 21 30 26 lO 24 

,· /Uurino MlcrotNS MkN>IIU lllurina MkrfJiils Bfurina MICIVIWS 

MDL MOL MDL MDL MDL MDL MDL 
. v.w'k& .... .... •""" ..... 1 ..... . .... '"'' ·"'· ..... 1 .... . ... . .... """' u 14 u 11 u " ll 16 u " u 12 u 16 

lJ 14 u 17 u II u i6 u. 18 u 12 " 16 
u 14 u 11 u IS u " v is u \2 u 16 
u 14 u 17 ll " u )6' u 18 u 12 u 16 
lJ 14 u 11 ti ,, u 16 li 18 .. u, li 1\ 16 
u 14 u \7 v ,~ u I' u 18 Ll 12 u 16 
u 14 u 11 u II ')4 " ~ 

\8 " 12 u 16 
u 14 u 17 u IS u 16 i8 u 12 ll \6 
u 14 u 17 u 1: ~· I' 18 u i2 u i'6 

u 14 u ll u u 16 uj " u 12 u 16 
89 14 tl ~; u II 

1
94 l6: "' 18 u 1.2; U, !6 

u 14 ti v ,, 26 \'6 u. \8 21 12 v 16 
u ,, u, 11 u " u i61 u 18 >4 12: tl 16 
\), 14 l~ 11 u j; u 1•6 u: 18 u· 12 u \6 
u 14 u 11 u ll u ,. ll " U, ,, u lli. 

.!4 2 14 U, 11 .t) ui I•' '1 18 tl. \2 u \6 
il! 14· ui 1.1 u IS u I·" u ,, u • \2 u 1·6: 
u 14 u; 11 u i.~ u '" u, ,, 

"' 12 u 1:~ 

u 14 t1 11 ~ I·~ u I' u ,, lJ 12 u 1·6 
u· 14 l1 11 u I·~ u 6 u. \8 lJ 12 ~ !-t\ 
u 140 Uj 110 u: 1So· "' 16<1 u \80 u· 120 u 161! 
u 10 u: .. u: 7' u " ti " u: ,, ij .. 
u 140 '1 \10 u \10 ti' ltia: u· 180 tJ 120. Q llidi 
u " 'l .. ui 1< ll " "' 

,, 
ui 62 u •• u 10 ll " u " u .,1112 u " Ul :62 II 80 

u )0 tJ\ .. u " Q' " u " tl• 62 u '' u 10 u " Ui " tf "- u: .. ui 162 ' u " tl 70 tJ .. ui 14' 12.W 82 U: 89 220W 62 u .. 

;:-, 

-' 

,, 
.;;: 

~· 

.. 
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1ent 1u 

tl(l(;uton 

~Solid 

AMIYlt 

·BHC 
·BHC 
BHC 

He-p!Jo~::Mor 

f'-BHC 
AIIUi111 
Hcp4ac:ltlo;w f.po~tidc 

i'!''?''OJ<cdlrlt,i 
·CttlordU~e 

EM'onrlfan (I) 
p,p'·DD E 
Oiddrtn 
Endrin 
p,J'I'·DDD 
Endosulfm til) 
p,p'~DD T, 
Endtin Akfthydc 
Eru:knwi(MJ sw~r.re 
MC\Iho~ycllJillf 

Endr1n KdMe, 
To~e:~phe-nc 

Arockor 1016 
Aroc/or 1221 
Aflxlor 12)1 
Aroclor 1242 
Aroclor 124"8 ,, 
Arodor 1254 

T.Jf>le-41 (mnrd) lllNU11$oflll!f Anal)tUfor 1"~111"C"Ihon Tru­
A•Iotx Fiibuss.M 
FtOM Royal. VA 
Pebrwwyl~ 

T~ellli'l$CIIIIII"'Iooll 

'' ;;::,'" •·;~.,~~~u,: ... ~;:..~"' '··;;::,";"' ' ;;:.;-;"' 
27 27 JO 30 ,. 

A·8~:1'1\1'111rl /..kfi,JI)tl '""""" 
,,_,., J.fkrol.ws 

~; MDL Mul ~;~ :.~ ...... . ..... ...... .... . ... .... r .... 

u IS u IS u ll u ll u " u J! lJ IS u ll u ll u " u IS u Is u ll u ll u " u ll u Is u ll u " u I< u ll u I! u ll u ll u I< 
u ll u li u ll u J) u " u IS u " u ll u 1l u I< 
u ll u " u 1l u ll u " u ll u " u 1l u ll u 14 
u ll u IS u 1l u " u ,, 
u ll u ll u ll u 1l u " u ll u " u ll u " u ,, 
u ll u ll u 1l u 1l u " u IS u " u 1l u ,, u ,, 
u IS u ll u 1l u 1l u ,, 
u " u " u ll u 1l u " u ll u ll u 1l u 1l u " u " u " u 1l JJ 1l u " u ll u II u ll lJ ll u ,, 
u u. ~ 1.~ IJ. p v I) u ,, 
u "" u ,,. u ,,. u IJO u 14·0 
u " u 14 u 6S u " u 11 
u ,so u I.S(!: u PO: u "' I! , .. 
u ?::l u " u " u ,, u 11 

ll '" ~ 74 u " u " ll• 11 
ij ! 7)l o: 1-tl u " q ~s ~ 11 
u I~]; li "' u ., u " 11 

"""':w"' 
ff·.fA·I (22 St) 

" I'm• _. . ... ~~~ 
u IS 
u " u IS 
u ll 
u IS 
u ll 
u ll 
u " u ll 
ll 1l 
u ll 
u ll 
u ll 
u " u IS 
u ll 
u ll 
u ll 
u ll 
u ll 
u 1~0 

u " ~ ISO. 
ll' 

u "' 0 '111 
u 73i 

A~\l)l" \1613 lSW 11- lSOW "' 46W 6$- now oiS lWW 71 Wl W " 
MDl denotes Method Dec~ion Urnit 
U dc~lcs leu lih111 the MDL 
J derKJ(n t&c v.tuc is cwimat.ed 
W dmD!es the wmpouOO is -'-lwtcd 

"' -I 

,.,., .. ,,.. 
TN·S (J4I!j:J 

" 
MDL . ... r .... 

u 16 
u 16 
u ,, 
u 16 
u ,, 
u 16 
u " u 16 
u 16 
u 16 
u 16 
u 16 
u 16 
u 16 
u ,, 
u ,. 
u ,, 
u 16 
0 I• 
u [6 
u ... 
u 19 
~ ·~ u " II ,. 
0 ,. 
u 1'9; 

l2W ,. 
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\CI\~\U 

loca1ion 
•Lll·l:"'~\1<.\ 

FA-10-8 
Percent Sohd )I 

Spe.::ies ' MicttJtm 

AMI te .... ~,:;.'~ 
·BHC u 13 
-BHC u Jl 
·BIIC -U I) 

lltJ!{a.chtor u ll 
~-BIIC u lj 
Aldri.o u ll 
llep(;s.chlor Epoxide li I) 
-Chlotdwe " I) 
-Chl:ord11111e u ll 

Endusu.tfan (1) u, Jl 
p.p';D DE u Jl 
Dieldrin u I) 
Endfin u jj 
,p'·D D D u Jl 

Endosu!fan til~ u Jl 
,p',DDT u Jl 

Endrin Aldehyde lJ d 
El"ldtHuJf-UI s·ulflle u Jl 
Me~hoxychl-of u Jl 
Endt1n Ketone u I) 
To~aphel)e u JlO 

. Arodor 1016 u ,, 
AroCtor 1221 u '" Atodct llll u • 6l 
Arot:IDI 1242 u 63 
AtoellUT 1241 u 63 
Arodor 1254 u 63 

r-xl« 126& 4o'w 63 

MDL denottj Method DctcaiOillimlt 
U denotnleu lllan lhc MDL 
J denottj ~~val we is es~imatod 
W lkrlo(es lllc compGUC'd is wealhe:red 

:"'-~'"' 
FA-10-10 

24 
Mkfolus .... ~~~ 

u 11 
u 11 
lJ 11 
tJ 11 
u 11 
u 11 
u lj 
u 11 u 11 
ll i1 
u i1 
.u 11 
u 11 
u il 
u i7 
u 11 
u 17 
u I' u 17 
u 11 
u 110 
u " u 10 
u •1 
u " u. "· u " "w 'I) 

· Tnble 41 jcont'd J Resuhs of the Analyl.is- for Pesticides/PCEh in T1ssue 
A\"lell: Fibers Siie 
Front Royal, YA 

Febru!U)' 1999 
Fly Ash Pile 

i 
,, 

"""'-~'" 
,_,_ 

";~;11·11 fA·l0-8 FA·IO-~ FA-10·8 FA-10-Q 
21 l2 J4 24 29 

A/itTfl/11$ A.frctvt11.r Mir:r-rmu 'Mcro/uJ. /o.flcrVIus 
MDL MDL MDL MDL MDI. .... . ... .... .... """' ""'' Jlgl\g ,.glkg ""'' """' 

u IS u 12 u 12 u 16 u 14 
u IS u 12 u 12 u 16 u I< 
u is u 12 u 12 lJ 16 u I< 
u IS u 12 u 12 u 16 u 14 
lJ IS ti 12 lJ 11 u. 16 tJ " ll IS u li u 12 u - 16 u 14 

~ 
)S l) 12 u 12 u 16 u " 15 

~ 
12 IJ 12 u 16 u " 15 12 u 12 u " u I< 

JJ 15 lj 12 u 12 u " u I< 
u 15 u 12 u 12 u i6 ti (4 
u 15 u 12 u 1-2 u I• u ,, 
ll is u 12 u 12 u i• ~ I< 
u 15 u 12 u 12 u l6 I< 
u is u 12 u 12 u " u 1.4 
u 15 u 1' u ll 62 I• 

~ 
J:4 

I} 15 u 12 u. 12 u 16 " u 15 u 12 ll 12 u 16 I< 
u· 15 u 12 u 12 u \6 " u I; u 12 10 12 0 16 u li-t 
u IS<I u 120 u 120 u 160 tJ "" u " ll 61 ll " u " d " u IS<I u 120 IJ 120 4: )60' 

I 
I" 

u ,. u 61 u " u .,,I\ .. 
u " u 61 u 59 u :-Ill 61 
tj " u 61 u ,. ~ " •• q ;74 tJ 61 u .,. u " .. 
u .,. u 61 0 159 91oW oi 61 

11;~.~-~~LI ":"'-~" 
FA-11·12 FA-10·18 

" 26 26 
lvlfcrrH"J Microtus MkiVIII.f 

MDL MDL 
~,:;.'; ""'' ... ~ """' """' .... 

u 14 u IS " IS 
u " u IS u IS 
u i< u. IS u IS 
u I< u IS 4 IS 
u I< u IS u IS 
u 14 u iS u IS 
ll 14 u Is u 15 
u " u 15 u 15 
u I< u IS t! 15 
u I< u 15 

~ 15 
JJ " u 15 IS 
u " u 15 

~-
is 

u " u 15 ,,. 
u " 0 15 IS 
IJ " u 15 ,, 
u " u 15 l) I> 
ll " u IS ll I-S! 
u " u. IS u " tl " u 15 tJ 15 
u " u. IS ~ J5 
'! 1<0 u 150 ISO; 
u 11 11 " ~ 76 
~- '"' u' ISO ISO 

" 11 " " u 16 
ll 71 u " tJ 76 
ll. 71 u " u 16: 
u n tJ 1S ~: 16 
ll 71: 2~0 w " 76

1 
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J,t.le -41(C!lrll.l) lllt~lts ohhe Anaq11sf01 PHIIIC'Wk1.1''0h or. h~lUC 
A~kx fllbcrsSJic 
FfOIQ4 Royzd., VA 
Prbrlii!IWY 1m 
Wt1aa...dA11011 

O..lltlflliJ 

·-""' i'mernSohd 

... ,., .... ,.,. ... . "" . " 
Y.'A~"'· 1 WA·A-SO WA·Nri·l'O ~::~:;:;; 

]10 N JS ....... l'rrmmf!~~ 8fw-WI Pttum ff'lill 
29 

l'uomysna 

Am/ylf: 
• MDL MDL I • M~t ''"'' .... ,..,., ,,..,., ..... . ... .... ,:::; 

·BIIC U 
-Bite u 
-OHC' U 

Heptachlor U 
·UHC U. 

Aldrifl U 
Uep(.ld11or f.po•ido- U 

·Citt!OfdanC ll 
~~ordane U 
Endoflllri111 (I} u 
~f~.o DE U 
Oiddrir1 U 
Endrin 0 
,p'~-D D D ll; 

Bn.muff'an (II} U 
p'·DDT U 

~~iff Aldelnydc U 
frtdomlf1.11 SuJfMc l!, 
Mnl\oxychtcw U 
iEDcbin K®M U' 

"""hM• IJ 
Aroclof 1016 U 
Arodof 1221 IJ. 

rodor 1232 Ll" 
roclor 1242 U 

~roclor 12-41 !-Jl_ 
rock.f 125-4 1..1; 
·roclor 1260 160 W 

JIO ll 
)0 u 
Jill II 
Jl() u 
lO U 
,. u 
lO U 
lO U 
lO u 
lO u 
lO u 
lO u 
:JO U 
)0 u 
lO U ,. u 
)4). u 
]0 u 
lO U 
lO 4. 
'"' u 1~0 1.} 
lOO I{ ,. ~ 

tSO l.)' 
UO: l:j, 
!'SO; tt 
l~,'lsJOW 

MDL det'!Oie:l Method DelecliDII Limil 
U dcnotn less~., !he MOt 
I dma{cs!he value is CSiimalcd 
W dcr.otell !he eompowtd is wNJflered 

" u 
'" u 1-4 ll 

\: ~ 
14 If ,, u 
14 u 
,, u 
,. u 
14 u 
" 0 
" u ,, u 
1-4 u 
" u 
" u 
)4 u 
,, u 

" ' 22 J4·ill u 
63 U, 

1-40 u: 
6! Lf 
.. 0-
... Qr 
61 r~.w. 
61 6l00·W 

II U 
II U 
II U 
II ~ 
II l:l 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II u4. 

110 

" u no u 
,; If 
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bus Order Family Genus 
IOligcx:n~etil 

IUI.ta.CC'I Amphipoda GW'!mariclae Cffimmarwr 

I""""'' AullidK (·Ql.'mftJff:CI 

Mollusca Bivalvia Sphmiidac / 1tJidiurrt 
Corb!cullidae (·vrhimla 

I 

Gastropoda Physidac 
Lytn!\llei.die 
Ancylid.ae ' 

hisccta Epfl.emcroptera H~ptll&cniidtc S~mmta 

bOI'Iychiid&e /totfj'Chla 
badid.ae Auntrrfia 

Hwlb 
leptopiDcbiidae 
Eph.etnmUid.ae t-:phe~mrella 

bft(ttt/lo 
:~mulella 

Pownanlhidtllc: 1'ulamanlhUJ 
CKtlma.e foenis 

il'leropt«• Pc:rlodidac: l!~rla 
ifgMfina 
/'trltsta 
Eccoptura. 

~tetonarcyidac l't~hmarc~ 

!rrithoplc:ra ~lydrops)'(hidu HJJropJycM 
{ 1heumo1opsycht 

i 
U::;:aid.e Nc::>;•.';:,1ax 
l.c:pidoslomalidae LtpidostDmO ,, 
Hyd<opti~ .... Hydroptlla 
PheyglliiC"idac Pluygan<• 
Lc:ptocuidat StrOtks 

' 
I Ntctopsychl 

(he ills 

Oi~ Emp.tdtdae 'Hc:mc:rodromia 
Chir011omithc: 
Simulid~e SiltfuJium 
Centoposocid'.a.e ~rom is 

P~ta 

Cokoptc:ra E:tmidu: Srt~lmts 

OpliOSt!r'Vtl$ 

Microcy/Jot"pr.u 
Macro'lf}'Ch#s 
Dllblraphfa .,.,... .... Puphttnts 

Hydrophilid.te (krosus 

Odorull Gomphidae Stylugomphus 
Gomph~ 

OphJ.ogotnplnu 
Coenqrionidu Argia 
Mau01111iNb.~ Mac rom/a 

Lepidoptera 
Megdoptua COJYd.alidtc CIJI}daltu 

1/<Qh<~• 

. 

lab\1: .U lknthic ~lacroinver1ebutes Collected front the South FOlk of the ShcnarxWatl River 
Avlex fibers Site 
_Fmnt P.,<l;~ali VA 
'.FclmJary 1999 . 

'i: ,: . 

ncu:rence 0< ""''' DMI•' 
Functional llilscnho!T (o::,~;;~l) (Oulf.l 02) (Outfall 03) 
Group Rating A 8 c A B c A 8 c A B c A 

I I 
Shrfildcr 4 
Shredder ' I 
FiU-enr ' l I I 
FiiUret I i l 9 2 I 2 
Scr~r ' 2 ' 1 
ScU.\XI • 
Scraper • 1 
Scraper 4' 10 10 11 1l 12 21 ' 2 I j " 2l 
l'iJitRt ' I' 10 1i s s ' 2 , l 1 I , ' 
Galhcru .: I~ s 14 IS 22 ., I 1 8 s I 
Scraper 4' 123 61 .. 4\ 2S 46 71 " 104 " 4i ' S~redder 2! 2 
Scraper 1', I l l 4 12 I ' 7 , , 
!krapet 0 .. 2 l l 6 s , 4 IS I I , 
O..lhtttr 2 " 29 22 19 ll lOS , • 4l " 9 
Filtc:rc:r 4 30 7 6 li 30 16 24 12 47 l " 41 
Scraper 7 

• 

I ........ 2 I 1 
PredUG{ 1 l • 6 

-· • 2 ' 1 
-Predator s 17 " 17 16 " 77 9 12 71 II 17 " Predator I I I 
;SI11ddc:r 0 , I 2 I 1 ·I 1 2 I 
fil!c:rc:r 4 !I 4 2 • " 2l i • 10 i _, • 
fillc:tc:r 4 I '2 • s '2 I 

Sc1~ ' I 

'"'"""' I I 2 2 
Scraper • I I 

iS '""""' • ,,, 
I 14 7l .. 16 

Gatherer • ' 1 2, 1 I 

'"'"""' 
, 

• 

; I 2 . 

'i"Jeda!or • 2 

l'wlo<oo 6 2 1 I 4 I 

''""" • Ill 100 20S 2S6 421 719 " 210 12 , .. 232 317 

Fitterer • I 1 
Predator • 1 
Prc4alor 6 I 
Scraper s !9 14 " " " 42 4 l s , • I 

"'""" 4 . I I , 1 1 

Scraper , , 2 

''""" 4 I 
S«apcr • I I 
Scraper • 
PredaJ.or 0 I 
Ptc:daJ.Or 0 I 2 .,......, l I I .,......,_ I 1 

Prc4alor 2 I ........ 7 1 

Shltddc:r l 
Ji'rtda~r 6 I I i 

l"reda1or 0 

UMI-4 UMI'S HMI-6 
(Outfall 04) (Outfall OSl (Do-l 

B c A B c A B c 
- ' ' 

I 1 2 4 2 1 
2 , , 2 7 

1 

9 ' 22 47 so " 29 " " IS 2l 9 11 10 6 ,. II , , , 6 • IS 10 1 9 " 32 • " .. .. 7S 17 37 47 

1 l 16 :·z I I 1 • 1 
1' 7 I I I l 2 • 
" 21 41 " ,. " 2S " 37 
10 " 6~ 17 17 ,.. 26 .. " 1 1 1 

1 
2 6 1 ' 1 ) 6 ,, S4 104 !7 ·IO " 32 2B ,. 

I 
I l I ' I , II 19 l 2 l 7 9 
I ! . I 1 

! 
' 1 

10 • 2S ' /2 71 11 19 7S IOl 

' I 
I I I 

2 I. 
166 14 "' 199 102 161 160 "' 610 , 2 2 1 

24 12 .. " 2S 9 9 22 .. 
l I I ' . 

1 I 
2 

I I 

2 l I 

1 2 
2 I 

I 
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l'ltltf~C 1'!'0 .e. 
.. 

MttlitC A B (" 

0111 no 01 Ul'fUIIWS '';;' I·~~ '1": :::'WIJ!Jbtr of Ta:c.1 
1Fu111Ctio151ll Ft«<i"' Group 

Scn:~n ).49 1 .. "' Fill~rcu ll ,. 21 
Shr·edders (CPOM onoly) 
~Japers:Fi~term 6SI "' IS 3·1 
SluedderriTGI~tl (Cf'OM ~»ly) 

EPTAWMuec ''' 171 Ill 
pttrooom.id Abl!illdUJ« Ill 100 ''" t!Pl Chiumomid 162 177 09 

:Y• Coctlrib1111iort Dcmitunt Family ltii.2 l-4.01 50<19 
EPTindex 16 II II 
H' Divenity 2.02 201 i.1 
HilscnOOifs Biotic Index 4.5 4.1 .. 

. ., 

.... ,. 

Comm~mity l<ftlri«s ror Bcml!it; J.bcroin<rt-rtebrms 
A vie~ Flbets Sil4 

Frorsilltmy•l VA 
F ........ I',.,. 

"'""' ""'"' Ouftlll 01 0wt(Jii02 O'ollf.il~ OJ 
A B A B A 0 c A 

'" I'~' ·;;· ·:; I·~~ '2'; ·~·: 
.,o ••• '" "' IS 16 II 

lll lOl "' 116 274 Ill 414 JOO '" , .. 
•• Sl II " 20 .. • 16 ll Jl 

7.61 9.13 10 S-4 6-4·1 117 219 51 75 II 75 us 7.1! 
I ~ I 

•• 
I, 
' 

161 "" 462 127 91 ,,. 114 "' Ill Ill 
2S6 421 '" •• "' " , .. "' "' 166 
0.64 OS 0.64 ll 0.-42 27 0,31 0.02 0,-42 0,9:1 

5,8 II 621iiS "" -4153 67.7 29.19 lH6 51_56 6917 47-16 
IS 16 16 II " .. " 12 " " "' 166 1.71 J._7 136 2.15 0.97 1'.51 1.24 1.96 
l l3 l3 48 l.l ls 1.9 1.7 5S 4.9 

~~;~ ~"':''"' 
Ow!:Coll105 Do=·~: • 

B c A B A a c ,. ·;; «0 
~· ·;: ·~-: ';," "';I' 20 21 

121 ,.. J>O <jl 4·Bl "' l09 724 
S7 " 3l Jl 47 " " 

., 
2.1-4 S47 10.61 IJ.7 1·0 2'1 5.11 1.-49 15.-4 

l;l lJI "' 261 211 210 320 150 

" J!:l 199 JOl l61 100 "' 610 

'" o.u 0,96 "' O.l'J 1.69 0.01 0.17 

30.55 4162 -45.23 -4915 61 oa ,,,. $B7 61.1 
IS IS " Jl 10 " 16 IS 

2.26 1.89 L95 LIJ 1.47 2.04 1.11 1.56 .. l.l 5.1 l.l H 4.7 1.4 5.6 

-
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Feeding Grollp 
Scrapers 
Fihercu 
Shredders (CPO~i only) 
Smpcrs:Fihems 
~ilfeddersiTotal (CPOM only) 

Dominant'Taxoo 

'121 5\dcl\Ji\9902\bmtho-s wb2-

Tablt 4·1 C'mninunit~· R.oassessmen4 of Benthic Macwinrertehrares 
Av4e.'< Fibers Siie 
fulru ltoya\, VA 
. febflW)' 1999 

" 243 20 )j_7 

281!.7 56).7 204.3 ·359 
327 60 37.7 257 

10 '" 7.5 2~.8 

i~S,J 278:7 IS0.7 1·55 
f6l 465~ l09.l 3,9 
'14 o I :9 6 0.5 

4'n.t, 59~ 65.7 
1:5.'1;· 12 
u' ll 
,,2 !: S.1 

20 l 20.7 19.7 

2917 428.3 "" 60.3 31.7 51.3 

S.2 "' 9.3 

219,7 ~i2 JI!J 3 
212_.7 287.3 31!-lid 
l.l 0_8! 

,. 
42.1 52! 

14"' 12 
2 
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All values in mglkg BW/day 

Tahle 45 LOAEL and NOAEL Values for Each Re<:ep•tor Species 
. A vtex Fibers Site 
Front Royal, VA 
r ebruary 1999 

woodcock hawk Red fox Mink bass Raccoon 
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T~ble 46, Su(tlrn•rY of Exposure Profile Information ljsed in tiJe Hazar~ Quotient Calculations 

· . · ' · · .Avte<'Fibers Site i , 

. 

Belted Kongnsner 
American woodcock 
Red-tailed hawk 
Red fox 
Mink 
Smallmouth bass 
Raccoon 

kg - kilograms 
kg/day - kilograms per day 
L/day - Liters per day 

Hody Weoght 

(kg) 
0.113 
0.165 
0.96 
2.7 
0.52 
2.2 
2.0 

Fr011t Royal,. VA 
F6bruary 1999 ' 

' 

ongestoon Kate 1 ;:,eaoment ongestoon 
Rate 

(kg/day) (kg/day) 
0.06 0.0001 
0.083 0.0075 

0.4 0,0028 
0.432 0,012 
o.t 14 0.0002 
O.cl43 0,014 

0.5 0;047 

water mgesnon uoet 

(Liday) (Percent) 
0.012 100% Fosn 
NA 100% Worms 

0,057 100% Small mammals 
0.23 I 00"/o Smallonaononals 
0.057 100% Fish 
NA IQO% Fish· 
0.18 80% Fish, 2o% clains 

1215\del\fi\9902\lifehist.wb2 
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Table 47. Hazard Quotient Calculations ror Smallmouth Bass 
Avta Fibers Site 
Front R.oyd. VA 
Febnwy 1999 

t...:ncmJC&J I.OaDO<! Mean 
' "'"::'"~ ~lC ="'5· "vr POOY ,.,..,, 

(mf!/ks) Cone. iD Fish (kg/day) Role (1/2.2 "&) 
(mf!/ks) 

Anentc l~'="o·" 2.10 ·-~· 
.... , U,UI~ LV, 

~;; Outfall 001 (BMI·l) 3.30 O.OS6 0.143 0.014 1.0 
Outfall 002 (BMI-2) 1.80 0.078 0.143 0.014 1.0 0.45 
Outfall 004 (BM!-'1) 2,8() 0.078 0.143 0.014 1.0 0.45 
Downstrum (BM:I--6) 0.94 OJJ70 0.\43 0.014 1.0 0.45-

Udmtum Reference No. 2 0.11 0.09 0.143 0.014 1.0 0.45 
Outfall 001 (BMI·l) 0.18 0.12 0.143 0.014 1.0 0.45 
Outfall 002 (BMI-2) 0.17 0.12 0.143 0.014 1.0 0.45 
Outf11l 004 (BMI-4} 0.12 0.12 0.143 0.014 1.0 0.45 
Downmwn (BMI-6) 0.16 0.12 0.143 0.014 1.0 0.45 

\.:hrom1um 1 Kererencc: No. 2 13.00 0.39 0.143 0.014 1.0 0.4:S 
Outfall 00 I (BMI·l) 1.30 0.35 0.143 0.014 1.0 0,4:5 
Outfall 002 (BMI-2) 7.90 0.35 0.143 0.014 1.0 0.45 
Outf111 004 (BMI-4) li.50 0.36 D.l43 0.014 1.0 0.4.5 
Down.mum (BMI-6) 6.90 0.34 0.143 0.014 1.0 0.4.5 

opper Reference No. 2 12.30 0.45 0.143 0.014 l.U 0.45 . 
Outfall 001 (BMI-1) 5.50 1.10 0.143 0.014 1.0 0.45 
Outfall 002 (BMI-2) 4.80 0.73 0.143 0.014 1.0 0.45 
Outfall 004 (BMl-4) 4.50 0.75_ 0.143 0.014 1.0 0.45 
Do'M\Stream (BMJ-6) 3.00 0.81 0.143 0.014 1.0 0,4.5 

L"'d Rete=ce N~:.". 12.30 0.07 0.143 0.014 1.0· 0.45 
Outfall 001 (BMI·l) 12._00 0.078 0.143 0_.014 1.0 0.4.5 
Outfall 002 (BMJ-2) 7.30 0.078 0.143 0.014 1.0 0.4.5 
Outfall 004 (BMI .. ) 4.50 0.10 0.143 0.014 1.0 0.4.5 
Dovmme.am (BMl-6) !i.JO 0.07 0.143 0.014 1.0 0.4.5 

Mercury Reference No. 2 0.49 0.!9 0.143 0.014 1.0 0.45 
Outfall 001 (BMI·l) 0.14 0.21 0.143 0.014 1.0 0.4.5 
Outfall 002 {a:MI:-2) 0.12 0.22 0.143 0.014 1.0 0.4:5 
Outfall 004 (BMI-4) 0.032 0.19 0.143 0.014 1.0 0.4:5 
Downstram (BMt-6) o.os 0.\9 0.143 Q.o\4 1.0 0.4:5 

N1ckd Ref~ceNo.2 3.40 0.31 0.143 0.014 1.0 0.45 
Outf111 001 (BMI-1) 490 0.38 0.143 0.014 1.0 0.4:5 
Outfall 002 (BMI-2) 4.50 0.38 0.143 0.0{4 1.0 0.45 
Outfall 004 (BMI-4) 4.20 0.39 0.143 0.014 1.0 0.45 
Doomsrreun (BM!-6) 3.60 0.36 0.143 0.014 1.0 0.4.5 

Ztnc Reference No. 2 44.00 19.00 0.143 0.014 1.0 v.45 
OutfallOOl CBMI-1) 33.00 19.00 0.143 0.014 LO 0.4.5 
Otltfall 002 (BMI-2) 30.00 19.00 0.143 0.014 1.0 0.4.5 
Outfall 004 (BMI--4 l 29.00 20.00 0.143 0.014 1.0 0.4.5 
DoWnstream (BMI-6) 2S.OO 21.00 0.143 0.014 LO 0.4.5 

t"L:lh (Total) Reference: No. ,t. 0.0083 0.076 0.143 0.014 1.0 0.45 
Outftll 00 I (BMl·l) 0.0012 0,089 0,143 0.014 LO 0.45 
Outf111 002 (BMI-2) 0.0083 0.21 0.143 0.014 1.0 0.45 
Outfall 004 (BMI-4) 0.0084 0..49 0.143 0.014 1.0 0.4!1 
Downstream CBMI-6) D.OOI2 2,SO 0.143 0.014 1.0 0.4S 

Notes_ 
1) All «''lCentratlons in mgltg. -wc~ weight 
~)~ish tiSSill! concCntrations represent a mean value: for all fish collected from ail uca 
3) A value of 112 the: MDL was used to calculate the mean mcttl concenuat10n for those compounds not detected 
4) A v&lue ofl/10 the MDL wu used to calculate the mean PCB concentration for those compounds not detected 
5) The PCB conccntrauon tn fish ~t.s the tog,l Aroclor 1254 and 1260 found in the fiSh 
6) The ~1ment conccncrauon IS based on a single sediment sample 

'-2. 15\del\fr\9902\bu.S. wb2 

~-
(ml!fkgiday) 

, "VI\U, 
(ml!fkgiday) 

I "'~ 

~·~~~- ~z ~ 
0.030 NA ERR 
0.044 NA ERR 
0.018 NA ERR 

0.007 NA 
~ 0.010 NA 

0.010 NA ERR 
0.009 NA ERR 
0.010 NA ERR 

0.107 0.012 8.9 
0.075 0.012 6.2 
0.072 0.012 6,0 
0.096 0.012 8.0 
0.065 0.012 5.4 

0.106 NA ERR 
0.101 NA ERR 
0.077 NA ERR 
0.077 NA ERR 
0.071 NA ERR 

0.082 NA ERR 
0.081 NA ERR 
0.051 NA ERR 
0,035 NA ERR 
0,038 NA ERR 

0.015 0.094 0.2 
0.014 0.094 0.2 
O.ot5 0.094 0.2 
0.012 0.094 0.1 
0.013 0.094 0.\ 

0.073 NA ;~ 
0.055 NA 
0.053 NA ERR 
0.052 NA ERR 
0.046 NA ERR 

I.SOO NA ERR 
1.431 NA ERR 
1.412 NA ERR 
1.47D NA ERR. 
1.509 NA ERR 

0.005 0.007 0.7 
0.006 OJJ07 0.8 
0.014 0.007 1.9 
0.032 0.007 4.4 
0.161 0.007 22.7 
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Table 47 (cont'd.). Hazard Quotient Calcul&tioas for Small mouth Bass 
A vtex Fibers Sitr.~ 
Front Royal, VA 
Febnwy 1999 

o...uemt~· ~uon 1•=.~~. Co""':"'. 
. mgesuon Aate o=mg. AUr ooay WCJ~t 

(mg/l<g) nc. m ftsh (kg/day) Rate (112.2 kg) 
(mg/l<g) 

fAr.iClllC ru::rercnce .no • .t. "·'" v.vo" v '4J 
~~:: :~ 

0.4) 
Outfall 001 (BMI·I) 3.30 0.086 0.143 0.4S 
Outfall 002 (BMI-2) LSO 0.078 0.143 0.014 1.0 0.45 
Outfall 004 (BMI-4) 2.80 0.078 0.143 0.014 1.0 0.45 
Downstream (J3:MI-6) 0.94 0.070 0.143 0.014 1.0 0.45 

Cadm1um Reference No. 2 0.11 0.09 0.\43 0.014 1.0 0.4-S 
Outfall 001 (BMI-1) 0.18 0.12 0.143 0.014 1.0 0.45 
Outfa11 002 (BMl-2) 0.17 0.12 0.143 0.014 1.0 0.45 
Outfall 004 (BMl-4) O.l:l 0.12 0.143 0.014 1.0 0.45 
Downstream (BMl-6) O.lb 0.12 0.143 0.014 1.0 0.45 

Chromtum Reference No. 2 13.00 0.39 0.143 0.014 1.0 0.45 
Outfall 001 (BMI-1) 8.30 0.35 0.143 0.014 1.0 0.45 
Outfall 002 (BMl-2) 7.90 O.li 0.143 0.014 1.0 0.4:5 
Outfall 004 (BMl-4) 1·1.50 0.36 0.143 O.CT14 1.0 0.45 
Downstream (BMl-6) 6.90 0.34 0.143 0.014 1.0 0.45 

Copper Rct~rcnce No. 2 _ 12.30 . 0.45 0.143 0.014 1.0 0.45 
Outfall 001 (BMI·I) 5.50 1.10 0.143 0.014 1.0 0.45 
Outfall 002 (BMI-2) 4.80 0.73 0.143 0.014 1.0 0.45 
Outfall 004 (BMI-4) 4.50 0.75 0.143 0.014 1.0 0.45 
Downstream (BMl-6) 3.00 0.81 0.143 0..014 1.0 0.45 

Lead Ret~ceNo.2 12.30 0.07 0.143 0.01,4 1.0 0.45 
Outfall 00 I (BMI·I) 12.00 0.078 0.143 o:o14 1.0 0.45 
Outfall 002 (B"MI-2) 7.30 0.078 0.143 0.014 1.0 0.45 
Outfall 004 (BMI-4) 4.50 0.10 0.143 0.014 1.0 0.45 
Downstream {BMl-6) 5.30 0.07 0.143 0.014 1.0 0.45 

MerCUfY Reterence No. 2 0.49 0.19 0 \4~ o.ol4 1.0 0,4, 
Outfall 001 (BMI-1) 0.14 0.21 0.143 0.014 1.0 0.45 
Outfall 002 {BMI-2) 0.12 0.22 0.143 0.014 1.0.., 0.45 
Outfall 004 (BMI-4) 0.032 0.19 0.143 0.014 1.0 0.45 
Downstream (BMI-6) 0.05 0.19 0.143 0.014 1.0 0.45 

N1ckel Reference No. 2 8.40 0.31 0.143 0.014 1.0 0.45 
Outfall 001 (BMl-l) 4.90 0.38 . 0.143 0.014 1.0 0.45 
Outfall 002 (BMI-2) 4.50 0.38 0.143 0.014 1.0 0.45 
Outfall 004 (BMI-4) 4.20 0".39 -0.143 0.014 1.0 0.45 
DownStream (BMI-6) 3.60 0.36- 0.143 0.014 1.0 0.45 

Zmc Reference No. 2 44.00 19.00 0.143 0.014 1.0 0.45 
Outfall 001 (BMI-1) 33.00 19.00 0.143 0.014 1.0 0.45 
Outfall 002 (BMI-2) 30.00 19.00 0.143 0.014 1.0 0.45 
Outfall 004 (BMI-4) 29.00 20.00 0 143 0.014 1.0 0.45 

Downstream (BMl~) 25.00 21.00 0.143 0.014 1.0 0.45 

PCBs {Total) Reference No. 2 .. 0.00.3 0.076 0.143 0.014 1.0 0.45 
Outfall 00 I (BMI-1) 0.0082 0.089 0 143 0.014 1.0 0.45 
Outfall 002 (BMI-2} 0.0083 0.21 0143 0.014 1.0 0.45 
Outfall 004 (BMI-4) 0.0084 0.49 0.143 0.014 1.0 0.4-5 
Downstream (BMI-6) 0.0082 2.50 0.1413 0.014 1.0 0.4-5 

Notes. 
l) All concentrations in mglkg. wet "Weight 
2)'Fish nssue concentrations represent a mean 'value for all fish collected from an area 
3) A ·va:rue of 1/2 the MDL_Was used to calculate the mean metal conCentration for tfiii5e-CoritPOiinds not deteCted 
4) A value of Ill 0 the MDL was used to calculate: d:le mean PCB: concenttat•on for those compounds not detected 
5) 'The PCB concentration m fish rCprese-ni.s the tOtal Aroclor 1254 and 1260 found in~(: fish 
6) The sediment concentratlon is based on a single sediment sample 

\21 S\dcl\fr\~902\bass. wb2 

"""' (m~y) 
n.., 

(mgikglday) 

0.033 NA I ERR 
0.051 NA ERR 
0.030 NA ERR 
0.044 NA ERR 
0.018 NA ERR 

0.001 NA I ERR 
0.010 NA ERR 
0.010 NA ERR 
0.009 NA ERR 
0.010 NA ERR 

0.107 0.120 0.9 
0.075 0.120 0.6 
0.072 0.!20 0.6 
0.096 0.120 0.8 
0.065 . 0.120 0.5 

0.106 NA ERR 
0.105 NA ERR 
0.077 NA ERR 
0.077 NA ERR 
0.071 NA ERR 

0.082 NA ERR 
o.01n NA ERR 
0.051 NA ERR 
O.'o3S_ NA ERR 
0.038 NA ERR 

O.DIS 0.940 0.0 
0.014 0.940 0,0 
0.015 0.940 0.0 
0.012 0,940 0.0 
0.013 0.940 0.0 

0.073 NA ERR 
0.055 NA ERR 
0.0:53 NA ERR 
0.052 NA ERR 
0.046 NA ERR 

1.500 NA ERR 
1.431 NA ERR 
1.412 NA ERR 
1.470 NA ERR 
1.500 NA ERR 

0.005 0.071 0.1 
0.006 0.071 0.1 
0.014 0,071 0.2 
0.032 "0.071 0.4 
0.161 0.071 2.3 

--- ----------------========'====--=--=--=-============" 
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Table 47 (confd.). HaDnl QuoQcm Calcubtions for Smallmouth Bass 
A vtn. Fibers Site 
Front Royal, VA 
February 1999 

-.~m- IAQU01l ·""'-"'"'"· .M&xnnwn lngcstlon 1UlC I=.,.. 1 "ur 1 ooay w01gnt 
(m&i'o<£) Co~~ ish 

(I<£/ day) ...... (\/2.21:&) 
(m ) 

Arsentc 
~=t~~-\) 

l.\0 U.U7o 0.143 U,0\4 1.0 0.45 
3.30 0.150 0.143 0.014 1.0 0.45 

Outfall 002 (BMl-2) l.80 0.100 0.14) 0.014 \.0 0.4:5 
Outfall 004 (BMI-4) 2.80 0.094 0.143 0.014 1.0_ 0.4:5 
Downsu<am (BMl-6) 0.94 0.100 0.143 0.014 \.0 0.4:5 

Cac1nnum Noc."_ 0.11 U.l2 0.14> 0.014 \.0 0.45 
Outfall 00 I (BMI-1) 0.18 0.14 0.143 0.014 \.0 045 
Outfall 002 (BM!-2) 0.17 0.15 0.143 0.014 \.0 0.4:5 
Outfall 004 (BMl-4) 0.12 0.1:5 0.143 0.014 \.0 0.45 
Downstream (BMI-6} 0.16 0.16 0.143 0.014 \.0 0,4:5 

tchromlum Rcfen::ncc No. 2 13.00 0.70 U.\43 0.014 1.0 0.45 
Outfall 00 I (BMl-1) 8.30 O.S7 0.143 0.014 \.0 0.4:5 
Outfall 002 (BM!-2) 7.90 0.73 0.143 0.014 \.0 0.45 
Outfall 004 (BMI-4) ll.SO 0.60 0.143 0.014 1.0 0.45 
DownsttUm (BMl-6) 6.90 0.47 0.143 0.014 \.0 0.45 

C.OPP"' Ret~ No.• 12.30 0.81 0.143 U.Ul4 1.0 0.45 
OutfalH)Ol CBMI-1) 5.50 4.60 0.143 0.014 \.0. 0.4S 
Outfall 002 (BM!-2) 4.80 1.\0 0.143 0.014 1.0 0.45 
Outfall 004 (BMl-4) 4.50 1.40 0.143 0.014 \.0 0.45 
Dowmtream (BMI-6} 3.00 1.50 0.143 0.014 \.0 0.45 

Lead Reference No. 2 \2.30 0.14 0.143 0.014 1.0 0.45 
Outfall 001 (BMl-1) 12.00 0.092 0.143 0.014 \.0 0.45 
Outfall 002 (BMI-2) 7.30 0.100 0.143 0.014 \.0 0.45 
Outhll 004 (BMl-4) 4.50 0.25 0.143 0.014 \.0 045 
Downsu<am(BMl-6) s.JO 0.10 0.143 0.014 1.0 0.45 

Mercury Reference No. 2 049 0.27 0.143 0.014 1.0 0.45 
Outfall 00 I (BMI-1) 0.14 0.27 0.143 0.014 1.0 0,45 
Outfall 002 (BMI-2) 0.12 0.26 0.143 0.014 l.O 0.45 
Outfall 004 (BM!-4) 0.032 0.27 0.143 0.014 \.0 0.45 
Downstte~~n (BMl-6) o.os 0.27 0.143 0.014 \.0 0.45 

NICkel Rcr:z-enc:e No. 2 •. 40 0.39 0.143 0.014 1.0 0.45 
Outfall 001 (BMl-1) 4.90 0.46 0.143 0.014 1.0 OAS 
Outfall 002 (BMI-2) 4.:50 0.51 0.143 0.014 1.0 0.45 
Outfall QO.C (BMI-4) 4.20 0.47 0.143 0.014 1.0 0.45 
Downstteam (BMI-6) 3.60 0.52 

. 

0.143 0.014 1.0 045 

Line R.et:rence NO, ... <4.00 22.00 0.143 0.014 1.0 0.45 
Outfall 001 (BMI·l) 33.00 23.00 0.143 0.014 1.0 0.45 
Outfall 002 (BM!-2) 30.00 24.00 0.143 0.014 1.0 0.45 
Outfall 004 (BMI--4) 29.00 24.00 0.143 0.014 1.0 0.45 
Do..........,.(BMl-6) 25.00 27.00 0 143 0.014 \.0 0_45 

PCBs(Totall Reference No. 2 0.0083 0.140 0.143. 0.014 1.0 0.45 

Outfall 001 (BMI·I) 0_0082 0.140 0.143 0.014 1.0. 0 45 
Outfall 002 (BM!-2) 0.0083 1.00 0,143 0.014 1.0 0.4:5 
Outfall 004 (BMI-4) 00084 1.10 0.143 0.014 1.0 0.45 

Oownsm::am CBMI-6) 0.0082 4.20 0,143 0.014 1.0 0.45 

Notes 
1) All ooncenuauons 1n m&-'lcz. wet wel_ght 
!) F1sfl tiSSUe concentrauons represent a mean value for all fish. collected from an area 
J) A VIIIUC of 1!'1 the MDL was used to calculate the mean metal conccnuation for those compounds not detected 
4l A value of lllO the MDL was usCd to calculate the mean PCB conce:ntn.tion for those compounds not detected 
5) The PCB conc:e:nm.tion 1n f!Sh represmu the toW Aroclor 12S4 and 1260 found in the (ISh 
6) The sediment coneeiltn.Uon ts based on a stnglc sediment sample 

lll.S\del\fr.9902\ba.n. wb::!: 

v= NUAr.J.. HQ 
(ml!ik£/day) (ml!ik£/day) 

"')l.034 A 
~ 0.056 NA 

0.032 NA ERR 
0.04:5 NA ERR 
0.020 NA ERR 

O.OO<J NA ERR 
0.012 NA ERR 
0.012 NA ERR 
0.011 NA ERR 
0.013 .NA ERR 

0.127 0.012 10.6 
0.039 0.012 7.4 
0.097 0.012 8.1 
0.111 0.012 9.3 
0.074 0.012 6.1 

0.130 NA I ERR 
0.331 NA ERR 
0.101 NA ERR 
0.118 NA ERR 
0.115 NA ERR 

0.086 NA ERR 
0.0&2 NA ERR 
0.052 NA ERR 
0.044 NA ERR 
0.040 NA ERR 

0.020 0094 0 .• 
0.018 0.094 0.2. 
0.017 0094 0.2 
O.DIS 0.094 0.2 
O.Ol& 0.094 0.2 

0.078 NA ERR 
0.060 NA ERR 
0.061 NA ERR 
0.057 NA ERR 
0.056 NA ERR 

1.693 NA I ERR 
1.688 NA ERR 
1.733 NA ERR 
1.727 NA ERR 
1.895 NA ERR 

O.OO<J 0.007 1.3 
0.009 0.007 1.3 
0.064 0,007 9.1 
0.071 > 0.007 10.0 
0.270 0.007 38.1 
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Table -4J (coat'd.). HaDrd Quoticni Caladollions !Or Smallmouth Bass 
. A~ Fibers Site: 

1.....nem1C<U ~ocauon ~. U>nc. 

(mglkg) 

1Arsemc ~er:rence NO. "' 
Outfall om (BMI~t) ~;~ 
Outfall 002 (BMI-2) 1.80 
Outfall 004 {BMJ-4) 2.80 
Downstteam (BMl-6) 0.94 

Cadmmm Reference No. 2 0.11 
Outfall 00 l (BMI-1) 0.18 
Outfall 002 {BMI-2) 0.17 
Outfall 004 (BMI-4) 0.12 
Downstream (BMJ-6) 0.16 

Chrommm Reference No, 2 13.00 
Outfall 00 I (BMI-1) &.30 
Outfall 002 (BMI-2) 7.90 
Outfall 004 (BlYfi-4) 11.50 
Dot,imstrearn (BMI-6) 6.90. 

Copper Rer~rence No. 2 12.30 
Outfall oor (BMI-1) 5-.50 
Outfall 002 (BMI-2} 4.80 
Outfall 004 (BMI-4) 4.50--

Downstream (BMI-6) 3.00 

L~d Reference No. _2 12.30 
Outfall 001 (BMI-1) 12.00 
Outfall 002 (BMI-2) 7.30 
Outfall 004 (BMl-4} 4.50 
Do~(BMJ-6) .5.30 

Mercury Reference No. 2 0.49 
Outfall 00 I (BMI-1) 0.14 
Outfall 002 (BMI-2) 0.12 
Outfall 004 (BMI-4} 0.012-

Downstream (BMI-6) 0.05 

N1ck.eJ _ Reference No. 2 8.40 
Outfall 001 (BMI-1} 490 
Outfall 002 (BMI-2} 4.50 
Outfall 004 (BMI-4) 4.20 
Downstream (BMI-6) 3.60 

'""' Reference No.2 44.00 
Outfall 001 (BMI-1) 33~00 

Outfall 002 (BMI-2) 30.00 
Outfall 004 (BMI-4} 29.00 
DoWnstream (BM[-6) 2500- c 

PCBs(Totall Reference No. 2 0.0083 
OutfaH 001 (BMI-J) 0.0082 
Outfall 002 (BMI-2) 0.0083 
Outfall 004 (BMI-4) 0.0084 
Downstream (BMI-6) 0.0082 

Notes__ _ 
1 l All concentrauons in mglks:. wet wCight 

M>X>mum 
Cone. in Fish 

(mglkg) 

~~;~ 
0.100 
0.094 
0.100 

u.l, 
0.14 
0.15 
0.15 
0.16 

0.7~ 
0.57 
0.73 
0.60 
0.47 

0.81 
4.60 
1.10 
1.40 
1.50 

0.14 
0.092 
0.100 
0.25 
0.10 

0.27 
0.2_7 
0.26 
0.27 
0.27-

0.39 
0.46 
0.51 
0.47 
0.52 

22.00 
23.00 
24.00 
24.00 
27.00 

0.140 
0.140 
1.00 
1.10 
4.20 

Front Royal. VA 
Fobiuuy 1999 

mgesuon..., I ""'· mg. 
(kg/day) 

~:;; ~:~:: 
0.143 0.014 
0.143 0.014 
0.143 0.014 

0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143 O.OH 

0.143 0.014 
0.143 0.014 
0.143 o:OI4 
0.143 0.014 
0.143 0.014 

0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143' 0.014 

0.143 0,0]4 
0.143 0.014 
0.143 0.014 
0.143 . 0.014 
0.143 0.014 

0.143 U.Ul4 
0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143 0.014 

0.143 0.014 
0.143 0._014 
0.143 0.014 
0.143 0.014 
0.143 0.014 

0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143 0.014 
OJ43 0.014 

0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143 0.014 
0.143 0.014 

1J F1sh t1ssue concentrauons repre:oent a mean "'alue for all fish collected from an aru 

~~~ ~~h.;:"' 

:~ 
U.4> 
0.4.:5 

1.0 0.4.:5 
1.0 0.4.:5 
1.0 0.4.:5 

1.0 0.45 
1.0 0.45 
1.0 0.45 
1.0 0.45 
1.0 0.45 

1.0 0.45 
1.0 0.45 
1.0 '0.45 

1.0 0.45 
1.0 0.45 

1.0 0.4S 
1.0 0.45 
1.0 0.45 
1.0 0.45 
1.0 0.45 

1.0 0.45 
1.0 0.45 
1.0 0.45 
1.0 Q45 
1.0 0.45 

1.0 0.45 
1.0 0.45 
1.0 0.45 
1.0 0.45 
1.0 0.4:5 

1.0 0.45 .. · 
1.0 0.45 
1.0 0.45 
1.0 0.45 
!.0 0:45 

!.U 0.45 
1.0 0.45 
1.0 0.45 
1.0 0.45 
1.0 0.45 

1.0 0.45 
1.0 0.45_ 
1.0 0.45 
1.0 0.45 
1.0 0.45 

3) A "'alue of 1/2 the MDL was used to calculate the mean metal concen[flJ.tion for those compounds not detected 
4) A "'alue of 1/10 the MDL was used to calculate the mean PCB concentration for those compounds Tiat detected 
51 The PCB concentration in fish represCniS'the total Atoclor 1254 and 1260 found in th(: fash 
6t ~e sediment concentration is based on a single sediment sample · 

\21 5\deJ\fr\9902\bass. W'b2 

~ 

(m~y) I"" (mg/kg/day) 

U.U3.4 N" c= 
0.0.:56 NA ERR 
0.032 NA ERR 
0.045 NA ERR 
0.020 NA ERR 

0.009 NA ERR 
0.012 NA ERR 
0.012 NA ERR 
0.011 NA ERR 
0.013 NA ERR 

0.127 0.120 1.1 
0.089 0.120 0.7 
0.097 0.120 0,8 
0.111 0.120 0.9 
0.074 0.120 0.6 

u.l30 NA I~ 0.331 NA 
0.101 NA ERR 
0.118 NA ERR 
0.115 NA ERR 

0.086 NA ERR 
0.082. NA ERR 
0.052 NA ERR 
0.044 NA ERR 
0.040 NA ERR 

0.020 0.940 0.0 
0.018 0,940 0.0 
0.017 0.940 o:o 

· O.ot8 0.940 0.0 
0.018 0.94{) 0.0 

0.078 NA ERR 
0.060 NA ERR 
0.061 NA ERR 
0,057 NA ERR 
0.056 NA ERR 

1.693 NA eRR 
1.688 NA ERR 
1.733 NA ERR 
1.727 NA ERR 
L895 NA ERR 

0.009 0.07r 0.1 
0.009 0.071 0.1 
0.064 0.071 0.9 
0.071 0.071 1.0 
0.270 .0.071 3.8 
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Table -48. Hazard Qoocicm: Calcnl.tials fer Kirlgfilbcr 
AYl.CX. Fibers Site 
Front ltoyal, VA 
Fobnwy 1999 

'-"""'"" '""'"""" (:;;;;') iDFi"' 
~<;;;;- ~:.:"·· 

(mrll.) 
(ml!lkJr) il<t</day) 

1\n<n" 

=~:~!~~·!! i:~~ ~:::: ~-~ ~: ~::;;;;;~ 
\.00 0.0011 O.o78 0.06 0.0001 

Outf~l ~-~;:;iii_,, 2.00 0.0011 O.Q78 0.06 0.0001 
0.94 0.0000 0.070 0.06 0.0001 

' J.lO 0.0011 0.086 0.06 0.0001 

(B~·I) ~::~ ~:~:; ~:;'; ~: ~:::: 
Outf.U 02 (BMl·l) 0.17 0.0015 0.12 0.06 0.000] 
?'.f;!l 04 (BMI-1) 0.12 0.0015 0.12 0.06 0.0001 

(BMI .. ) 0.16 0.0000 0.12 0.06 0.0001 
s;lf~~-BI.Sin 5 l.IO 0.0015 0.11 M6 0.0001 

?"":~I 0; ;eo,;,;.,) ~3~ 
0.0025 ~:;: ~:: ~::;;;;;; 0.0025 

?'":~1 02 (BMI·2) 7.90 0.0025 0.35 0.06 0.0001 
Outf~l 04 (BMI-1) 11.50 0.0025 0,36 0.06_ 0.0001 

(BMI-6) 6.90 0.0000 034 0.06 0.0001 

Sulfue """' S 23.00 0~0025 0.48 0.06 0.0001 

l~oppa- '!"":~! 0; ;;:'~ •• , ':io" ~:~ ~:~ ~·~- ~:;: 
~~~: ~2 (BMI·2) 

4.80 0.0025 0.73 0.06 0.0001 
04 (BMI-1) 4,50 0.0025 0.75 0.06_ 0.001)1 

(BMI .. ) 3.00 0.0000 0.81 0.06 0.0001 
Sulfm Buin S 9.00 0.0025 2.30 0.06 0.0001 

ll.Ud '!"'!~~ 0; ~.0~·1) :;:~ ~~:: ~~;. ~: ~:;: 
Oulfoll 02 (BMI·2) 7.30 O.OOll 0.078 0.06 0.0001 

Outf"' ~-~':11~-" 4.$0 0.0011 0.10 O.ll6 0.0001 
!UO 0,0000 0.07 0.06 0.0001 

Sulf.1te Bum 5 70.00 0.0022 0.13 0.06 0.0001 

I Me"'"" 
Outf.U 0; ~;~.I) "·" 0.0001 0.19 0.06 0.0001 

0,14 0.0001 0.21 0.06 0.0001 
~;":;;1 02 (BMI-2) 0.12 0.0001 0.22 0.06 0.0001 
I Oulfoll 04 (BMI .. ) o.on 0.0001 0.19 O.oti 0.0001 

(BMI-6) 0.05 0.0000 0.19 0.06 0.0001 I Sulfate B1.11n S - 0.013 0.0001 0.023 0.06 0.0001 

IN•Cl<el 
~~~~~~OM~· I) ::;; ~:::;;~ ~·~~ ~:: ~:;: 
Outf>ll 02 (BMI·l) •.so 0.0050 o_:.r. 0.06 0.0001 
Outf.U 04 !BMI-1) 4.20 0J}050 0,39 0.06 0.0001 

(BMI-6) 3.60 0.0000 0.36 0.06 0.0001 
Sulfate Bum 5 4'10 0.0050 0.38 0.06 0.0001 

I''"' '!"<!•!! 0; ;;:'~ •• , ~::::; ~.~~ :;:::; ~:: ~:;: 
~~~: 02 (BMI·l1 . 30.00 0.0025 19.00 0.06 0.0001 

04 (BM!-4) 29.00 0.0025 20.00 0.06_ 0.0001 
(BMI .. ) 25.00 0.0000 21.00 0.06 00001 

Sulfate: B.u1n 5 11000.00 0.1200 100.00 0.06 0.0001 

"'"" ""'') ONo.Z 
~:~;~ 

0.00003 0.076 
~: ~:;: ?"tf~l 01 (BMI·I) 0.00003 O.OS9 

'?"":•'! oz (BMI·2) O.OOS3 0.00003 0.21 0.06 0.0001 
Ouof~l 04 (BMI-1) 0,001-i 0.00001 0."49 0.06 0.0001 

'"'Ml-"1 ~:~~ 0.00000 2.50 0.06 0.0001 

I s~•r.;; "'"" s 0.00003 0.078 0.06 0.0001 

No1e5 
ll All conccntr':I.Uoru; m mltr"kJ, we1 we1,ght 
~~ F1sh 11sSUe conccn!T:Jttoos ~sent a mean value for all fish collected from an area 
J) A va~lue of ll2lhe MDL was used ro C:Jkulate !he man meW concentrauon for !hose compounds not detected 
-1) A value of 1110 the MDL wu wed to calcul•tc !he man PCB concentratJOO for those compounds not decected 
5) The PCB .conccntnnoo m fish ropresents the toW Arod« 1254 and 1260 found m the fish 

w~_w •. 

(llday) 

~~~;; 
0.012 
0.012 
0.012 
0.012 

~:~:~ 
0.012 
0.012 
0.012 
0.012 

~:~~~ 
0.012 
0.012 
0.012 
0.012 

~:~:; 
0.012 
0.012 
0.0]2 
0.012 

~:~:; 
0.012 
0.012 
0.012 
0.012 

~:~:~ 
0.012 
0.012 
0.012 
0.012 

~~:; 
O.Oll 
0.012 
0.012 
0.012 

~~:; 
0.012 
0.011 
0.012 
0.012 

~~:~ 
0.012 
0.012 

~~:; 

6) The sed1mcnt conccntrallon i.l ba.icd on a slllsle S:lihicc:nt sample . , 

1 ~ur 
I ~.T,":' 

LV ... , 
\.0 8.85 
\.0 8.85 
\.0 8.85 
1.0 8.85 
1.0 8.85 

1.0 8.85 
1.0 8.85 . 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 

•. v ... , 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85_ 
1.0 ~L8S: 

:~ :::~ 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 

:~ ::~ 
1.0 8.8:5 
1.0 8.85 
1.0 8.85 
1.0 8.85 

1.0 ... , 
1.0 3.85 
1.0 8.85' 
1.0 IUS 
1.0 8.85 
1.0 8.85 

:~ ::: . 
1.0 u.s 
1.0 8.85 
1.0 us 
1.0 us 

~.~ :~~ 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 

::~ :::~ 
1.0 8.85 
1.0 8.U. 

1.0 8.85 
1.0 8.35 

7) Titc: fish ttssue eC~r~ecntnllons from the :rulruc:: basin are carp: the eohcentrauon from all other locations is based on rcdbrust sunfish 

\215\dcl'' frl9'9021kinsfisber.wb2 

(m;;;'day) (mAA) 

u.v> 
~~~ ~:\ 0.0.5 

0,04 0.33 0.1 
0.04 0.33 0.1 
0.04 0.33 0.1 
0.0~ 0.33- 0.1 

~:~ V.». 

~:~ 0.33 
0.06 0.33 0.2 
0.06 0.33 0.2 
0.06 . 0.33' 0.2 
0.06 0.33 0.2 

V-"J. 
;;::~ ~:~ 0.19 

0.19 27.80 0.0 
o:2o 27.80 0.0 
0.19 27,80 0.0 
0.28 27.!0 0.0 

~:;~ O.lJS 1.1 
0.235 2.5 

0.3_9__ O.lJS 1.7 
0.40 O.lJS 1.7 
0.43 0.235 I.B 
1.23 O.lJS $_,2 

"'"' 0.3{) 0.2 
0.05 0.30_ 0.2 
0,0_.5_ 0.30 0.2 
0.06 0.30 
0.04 0.30 
0.13 0.30 

0.10 v.v. 
0.11 0.01 11.2 
O.l2 0.01 11.7 
O.lO 0.01 10.1 
0.10 0.01 10.1 
0.01 o.ot 1.2 

~~; ~~ ::: 
0.1\ NA ERR 
0.21 NA ERR 
0.19 NA ERR 
0.21 NA ERR 

:~:~ :~~ ~; 
10.12 13,90 0.7 
10.65 13.90 o.a 
11.17 13.90 0.8 
80.55 13.90 '·' 
~.~ ~:: ~·~ 0.11 0.09 1.2 
0.26 0.09 2.9 
1.33 0.09 14.8 
0.04 0.09 0.5 
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Table -48 (coat'd.). HaDrd QuoiiCnt Calt:Watioas for.KingtiSbcr 
AVICX Fibcn Sitt 
Froot Royal, VA 
Fobnwy 1999 

Wtetni100U ~OD 1 ~-~nc. n"alcr~iC:. 
~F~· lw~:Yl '>ca. mg. w.u:er mz:. 

(mglkg) (mg!L) Ralc Role 
· (mwkR) ·lk<iday) (L'day) 

ArsoniC I~":""'"': ~ •::. •• tv u.wo; 
~:~ 

u.uo 
~~: ~:~:~ Outfall or (BMI-Il 3.30 0.001 I 0.06 

Outfall 02 (BMI-2) LSO 0.0011 O.o78 0.06 0.0001 0.012 
Outfall 0< (BMI-4) 2.80 OJ)() It 0.078 0.06 0.0001 0.012 
Dowmtream (BMI~) 0.94 0.0000 .. 0.070 0.06 0.0001 0.012 
Sulfate Basin 5 3.10 0.0011 O.OS6 0.06 0.000\ 0.012 

Cadnuum Reference No. 2 O.ll u.uu!S 0.09 O.uo 0~1 o.o10 Outfall 01 (BMJ-1) 0.18 0.0015 0.12 0.06 0.0001 0.012 
Outfall 02 (BMI-2) 0.17 0.0015 0.12 0.06 0.0001 0.012 
Outfall 04 (BMI-4) 0.12 0.0015 0.12 0.06 0.0001 0.012 
Downstream (BMI-6) 0.16 0.0000 0.12 0.06 0.0001 0.012 
Sulfate Basin S l.lO 0.0015 OJ! 0.06 0.0001 0.012 

ChrOmium Ret:rcncc No. 2 · 1!:11\J 0.0025 0.3_9 0.06 0.0001 0.012 
Outfall 01 (BMl-1) B.lO 0.0025 0.35 0.06 0.0001 0.012 
Outfall 02 (BMI-2) 7.90 0.0025 0.35 0.06 0.0001 0.012 
Outfall 04 (BMI-4) 11.50 0.0025 0.36 0.06- 0.0001 0.012 
Downstream (BMI-6) 6.90 0.0000 D.34 0.06 0.0001 0.012 
Sulfate Basin 5 23.00 0.0025 0.48 0.06 0.0001 0.012 .... 

Coppe' Reference No. 2 12.30 0 . .00,25 U.45 u.06 0.0001 0.012 
Outfall 01 (BMJ-1) 5.50 0.0025 1.10 0.~ 0.0001 0.012 
Outfall 02 (BMI-2) 4.80 0.0025 0.73 Q.06 0.0001 0.012 
Outfall 04 (BMI-4) 4.50 0.0025 0.75 0.06 0.0001 0.012 
Downstream (BMI-6) 3.00 0.0000 0.81 0.06 0.0001 0.012 
Sulfate Basin !i 9.00 0.0025 2.30 0.06 0.0001 0.012 

Load Reference No.2 12.30 ·. 0.0011 0.07 u.uo 0.00()~ ~·~12 
Outfall 01 (BMI-1) 12.00 0.0011 0.078 0.06 0.0001 0.012 
Outfall 02 (BMI-2) 7.30 0.0011 0.078 0.06 0.0001 0.012 

' 
Outfall 04 (BMI-4) 4.50 0.0011 0.10 0.06 0.0001 0.012 
Downstream (BMI-6) 5.30 0.0000 om 0.06 0.0001 0.012 
Sulfate Basin 5 70.00 0.0022 0,13_ 0.06 0.0001 0.012 

Mercury Refe.rence No.~ 0.49 ~.0001 0.19 0.06 ~·~1 0.012 
Outfall 01 (BMI-l) 0.14 0.0001 0.21 0.06 0.0001 0.012 
Outfall 02 (BMI-2) 0.12 0.0001 0.22 0.06 0.0001 0.012 
Outfall 04 (BMI-4) 0.032 - 0.0001 0.19 0.06 0.0001 0.012 
DoWllstrCam (BMI-6} 0,05 0.0000 OJ9 0.06 0.0001 0.012 
Sulfate Basin 5 0.013 0.0001 0.02"3 0.06 0.0001 0.012 

Ntclcel Rer~ence No.!:.. __ '"" 0.0050 0.31 0.06 O.wu1 0.012 
Outfall 0 I (BMI- I) 4.90 0.0050 0.18 0.06 0.0001 0.012 
Outfall 02 (BMI-2) 4.50 0.0050 0.38 0.06 0.0001 0.012 
Outfall 04 (BMJ-4) 4.20 0.0050 0.19 0.06 0.0001 0.012 
Dnwnsm:zm (B-MI-6} ;.60 0.0000 (1,36- 0.06 0.000.1 0.012 
Sulfate Basin 5 4.90 0.0050 0.38 0.06 0.0001 0.012 

z,., Reference No.2 44.00 0.0025 19.00 u.uo 0.0001 0.012 
Outfall 01 (BM1-1) 33.00 0.0025 J9.od' 0.06 0.0001 0..012 
Outfall 02 (BMI-2) 30.00 0.0025 19.00 0.06 0.0001. 0.012 
Outfall 04 (BMJ-4) 29.00 0.0025 20.00 0.06 0.0001 0.012 
DoWllstream (BMI-6) 25.00 0.0000 21.00 0.06 0.0001 0.012 
Sulfate Basin 5 31000.00 0.1200 100.00 006 0.0001 0.012 

PCBs (Total) Reference No. 2 0.0083 0.00003 0.076 0.06 O.wu1 0.012 
Outfall 0 I (BMJ-1) 0.0082 o:oooo3 0.089 0.06 0,0001 0.012 
Outfall 02 (BMJ-2) 0.008] 0._00003, 0.21 0.06 0.0001 0.012 
Outfall 04 (BMI-4) . 0.0034 0.00003 0.49 0.06 0.0001 0.012 
Downstream (BMI-6) 0.0082 0.00000 . 2.50 0.06 0.0001 0.012 
Sulfate Basm 5 0.0086 0.00003 0.078 0.06 0.0001 0.012 

Notes: 
I) All Concentrations in mgA;g. wet weight 
2) Fish tissue cOncentrations represent a··mean value for-all fish colli:cted from an area 
3) A valUe of 112 the MDL was used to calculate the mean metal concentration fcir those compounds- not detected 
4) A value of 1/l 0 the MDL was used to Calculate the mean PCB conceno;uion for those compoond.s not dete,::l:ed 
·5) The PCB concentration in fish respresents the total Aroclor 1254 and 12M fOWid in the fish- -
6) The sediment concenmnion is based 011 OJ single sediment sample 

"ur I ~~.w~~~ 
(1111.113 kg) 

:~ ::~ 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 &.85 

' 1.0 ·~, 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.8.5 

::~ 
8.85 
8.85 

1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 

I.U 8.85 
1.0 8.85 
1.0 8,85 
1.0 8.85 
1.0 8.85 
1.0 8.8!i 

1.0 ~·~' 1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 

l.~ 8.85 
1.0 8.35 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 

1.0 3.85 
1.0 8.85 
1.0 8.85 
1.0 8,85 
1.0 s..a5 
1.0 8.85 

l.u 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85 

1.0 8.85 
1.0 8.85 
1.0 8.85 
1.0 8.85-
l.O 8.8_5 
l.O 8.85 

7) The fish tissue i:oncentntions from tliC sulfaie"llasin are carp: the concc:ntrilltion from all other locations is buecl on redbreast SUDfish 

\21 ~del\fr\9902\lcingfisher. wb2 

1 

(m~day) (Ill;..,~) n" 

. ~:~~. 1:~ 
o.o 
0.0 

0.0< 3.30 0.0 
0.0< 3.l0 0.0 

"·"' 3.30 . 0.0 
0.05. 3.30 0.0" 

0.05 3,3 t 
~:~ 0,06 3.31 

0.06 Dl 0.0 
0.06 3.31 0.0 
0.06 3.31 0.0 
0.06 3.31 0.0 

0.22 277.80 o.o 
0.19 277.80 0.0 
0.19 277.80 0.0 
0.20 277,80 0.0 
0.19 277.80 0.0 
0.28 277.80 0.0 

0.25 2.35 0.1 
O.!i9 2.35 0,3-
0.39 2.35 0.2 
0.40 2.35 0.2 
0.43 2.35 0.2 
1.23 2.35 0.5 

0."' 3.uo 0.0 
o.o5_ 3.00 0.0 
0.05 3.00 0.0 
0.06 3.00 0.0 
0.0< 3.00 0.0 
0.13 3.00 . 0.0 

0.10 0.1 1.0 
O.lt 0.1 1.1 
0.12 0.1 I~ 

0.10 0.1 1.0 
0.10 0.1 1.0 
0.01 0.1 0.1 

0.,7 NA 
~ 0.21 NA 

0.21 NA ERR 
0.21 NA ERR 
0.19 NA . ERR 
0.21 NA ERR 

:~ :; t39.00 0.~ 
139,00 0.1 

10.12 139,00 0.1 
10.65 139.00 0.1 
11.17 139.00 0.1 
80.55 139.00 0.6 

0.04 0.90 u.u 
0.05 0.90 0.1 
0.11 0.90 0.1 
ll.26 0.90 0.3 
1.33 0.90 l.S 
0.0< 0.90 0.0 
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Table 41 (cxm'd.). Huard Quoric:nt ca:Jailadciiu fa Kin,;fisber 
Avtcx Fibers Srtr: 

~·=·~ 
I.DCWOO 

I(.;~>'· (ms/L) .m F!oh. 
(m</Ic.\ 

""""'' 9"~1 0; ;;'~-I) ~~~ ~::;:;:: ~:~~~ 
g:~: ~2 (BMI-2) uo 0.0011 0.100 

04 (BMI-4) 2.80 0.0011 0.094 
(BMI-6) o~4 0.0000 0.100 

S~lfat~ Bum .5 3.10 O.OOil 0.16 

?'":'!! o: ;0~-l) ~:~ ~~:; ~::; 
Outfoll 02 (BM1·2) 0.17 0.001.5 0.1.5 
~tfiii 04 (BMI-<) 0.12 0.0015 0.15 

(BMI-6) 0.16 0.0000 0,16 
Sut!ate am~ s uo 0.0015 0.13 

' ?'U:oll o: (s"~-1) ~30:: ~:~; ~:~~ 
Outfoll 02 (BM1·2) 7,90 0.0025 0,73 
Outfoll 04 (BMI-4) 11.50 0.0025 0.60 

(BMI-6) 6.90 0.0000 0.47 

Sulf"' Bum l 23.00 0.0025 0.67 

fOPP" ~~~;;-;~-1) ',~to" ~~i; ~:~ 
I Outfoll 02 (BMI-2) 4,80 0.002!i 1.10 
~~tfii1 04 (BMI-4) 4.:5"0 0,0025 1.40 

(BMI-6) 3.00 0.0000 uo I Sulfate Basin .S - 9.00 0.0025 11.00 

1'-"" 
1 ?'U:o~! o: ;;'"~-~ > :i~ ~~:: 0~~; 
g:~ ~2 (BMI-2) 7,30 0.0011 OJOO 

04 (BMI-4) 4.50 0.0011 0.25 
(BMI-6) 5.30 0.0000 0.10 

Sulfot< B"'ol 70.00 o.oozt 0.48 

IM<r<:ury 
Outfoll 0 ~ ~~:1\ . ~;: ;~: "·" . 

0.21 
Q;;;f;ii I C 0.12 0.0001 0.26 

~ulfoll 04 (B~l~~-6) 0.032 0.0001 0.27 
0.05 00000 0.27 

I Sulfate Bum S 0.013 0.0001 0.04 

,No<k<l 1~·:~10; ;;'~.1) !~ ~:;:;~~ ::~ 
~g:;~~: ~2 (BMI-2) 4l0 0.0050 0.51 

04 (BMI-4) •L20 0.0050 0.47 
(BMI-6) 3.60 0.0000 052 

!.Sulfate Bum ~ 4.90 00050 0 43 

IZ>n< 
Ou<foll 0; ;;'M;·I) ·~:~ ~.~~ ~·~ 
~~~:~ ~2 tBMI~2) 30.00 0.002!i 24.00 

04 (BMI-4) 29,00 0.002!i 24.00 
(BMI-6) 2.5.00 0.0000 27.00 

Sulfate Basin :5 31000.00 0. t200 270.00 

r'"' ""'~' Ou<fall Dl (BM;·l) ~.~:~ ~=; ~:::~ 
~U:~l Ol (BMI-2) 0.0083 0,00003 1.00 
~ffall_04 (BMI-4) 0.0034 0.00003 1.10 

, ffiMI.b' 
g:~~ ~= 

4.20 

'l 0.10 

Notes 
I) All coneentranons in m~'kg, we1 weip.ht 
2l Fu.h t1ssue coru:cri.trin-ooS rcpn::sctit a max. 'nlue fir fish collected from an area 

Frout Rnyal, VA 
F1:bnwy 1999 

~·;;,;,)" '"::~mg. 

(kgidoy) 

~:: "·"""' 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 

~:~·. ~~: 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 

~~ ~:~: 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 

::~ ;:~: 
0.06 0.0001 
0.06 0.0001 
0.06 ,_ 0.0001 
0.06 0.0001 

;:: ~:::: 
0.06 0.0001 
0,06 0.0001 
0.06 0.0001 
0:06 0.0001 

u.uo 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 

~~ ;~: 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 

~: "·~~ 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 
0.06 0.0001 

~:;;: ~~: 
o:06 0.0001 
0.06 o:ooo1 
0.06 0.0001 
0.06 0.0001 

w':'~.'"•· 

(lldoy) 

~~;~ 
0.012 
0.012 
0.012 
0.012 

:~:~ 
0.012 
0.012 
0.012 
0,0\2 

:::~ 
0.012 
0.012 
0.012 
O.Oll 

"-~~=" 0.012 
0.012 
0.012 
0.012 
0.012 

~:;:~ 
0.012 
O.Ot2 
0.012 
0.012 

0.012 
D.OI2 
0.012 
0.012 
0.012 
0.012 

;:;;~ 
0.012 
0.012 
0.012 
0.012 

"·"'" 0.012 
0.012 
0.012 
0.012 
0.012 

~.~:~ 
0.012 
0.012 
0.012 
0.012 

ll A value of lfl the MDL was used to calcullle the mean metal conce~traioo for those compounds not detected 
4) A OJalueof 1110 the MDL was used to calculate the mean PCB COI!centn.noo for those compounds not defected 
S) The PCP concentration in lish represents the tO!al Aro:lor 12.54 .anCI1260 found in the li:>/1 -
6) The scd1mcnt COOI:C11m.Uon as based on a Sln~e JC:dimcnt sample 

1 ~ur 

~·~ 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
l.O 

::~ 
1.0 
1.0 
1.0 
1.0 

::~ 
1.0 
1.0 
1.0 
1.0 

:: 
1.0 
1.0 
1.0 
1.0 

. LU 
1.0 
1.0 
1.0 
1.0 
1.0 

;~ 
1.0 
1.0 
1.0 
1.0 

::~ 
1.0 
1.0 
1.0 
1.0 

;~ 
1.0 
1.0 
1.0 
1.0 

1 <i::~ ~3Q~· 
.. ., 
8.8.5 
8.8.5 
8.8.5 
8.8.5 
8.8.5 

::; 
8.85 
8.85 
8.85 
8.85 

::; 
!.85 
S.&l 
8.85 
8.85 

:::~ 
8.85 
8.85 
8.85 . 
8.85 

::; 
8.85 
S.&l 
8.85 
8.85 

.. ., 
8.85 
8.85 
8.85 
B.S.S 
8.85 

:::; 
8.85 
S.Bl 
S.Bl 
8.8~ 

'·'' 8.8~ 

8.8.5 
8.8! 
8,85 
S,85_ .. 

::: 
8.85 
S.S!i 
8.85 
S.Bl 

7) The fiYI tissue concentnuons from the sulf:ue buih are carp: the conc.entrat1on from all other locations is based on redbreast .wafish 

Ill S\dcl\fr\9902\kinrtblu:r.w-b2 

(m.;;"doy) 
AU""'-

(mw1<&fday) 

"·"" ~~: ~:~ 0.08 
0.05 OJJ- 02 
O.Ol . 033 ~ 02 
o.os_ 033 .. 0.2 
0.09 033 0.3 

~:~ ~ii .... ""' 0.2 
0.08 0.33 02 
0.08 033 02 
0.09 033_' 03 om 0.!3 _ .. 0.2 

~~~ ~~:~ 
0.0 
0.0 

0.39 27.80 M 
0.33_ -- 27,80 0_.0 
0.26 -- 27.80 o.o 
0.38 27.80 0.0 

~:; ~~~; io~ 
0.59- 0.235 -- 2~ 
0.75 0.235- 3.2 
0.80 . 0.2ll 3.4 
5.85 0.23' 24.9 

::~ ::~~ ~~ 
0.06 030 02 
0.14 0,30 
0.06 0.30 
0.32- 030 

u .•• u.uo 
0.14 O.QI 14.4 
0.14 0.01 11.8 
0.14 0,01 14.3 
0.14 0.01 14.3 
0.02 0.01 2.1 

~-:: . 

0.25.=- - ~~ ~ 
0.28 NA ERR 
02l NA ERR 
0.28 NA ERR 
0.2J ~ NA ERR 

:~:~~ "·"" u.o 
1J.90 0.9 

12.77 13.90 0.9 
12.77 13.90 0.9 
14.36 13.9o 1.0 

170.82 13.90 !>3 

~~~ ~:: ~:: 
O.!i) 0.09 !.9 
O.!i8 0.09 6.l 
2.23 0.09 2:.: _Q,Q~ 0.09 
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·TabiC--48 -(Coilid:):-~ -QuOtient Cal.ons for Km,fi.sber 
Avtex Fibers Sin: 
f'ront R0yal1 VA 

- - ~ --February !?99 

t,.ncmll;il,l ~on ~--~~'· natcr~c. -· ':""'· 
mgesooa NUe I ='·mg. w= mg. 1 1\Ur 

(m,tg) (m.,L) in Fish (kg/day) 1 .... Rotc 
(mg/kg) O<nidoy) (l/doy) 

....,..," ; Keiercnce o . .1. '·'" u.~" u.u,o u.uo ~-~~ ~:~:~ . ::~ Outf.JI 0! (BMI-1) 3.30 0.0011 0.1 so . 0.06 0,0001 
Outfall 02 (BMI-2) 1.80 0.0011 0.100 0.06 0.0001 0.012 1.0 
Oulf.JI 04 (BMI-4) 2.80- 0.0011 0.094 0.06 0.0001 0.012 1.0 
DoWilstream (BMI-6) 0.94 0.0000 0.100 0.06 0.0001 0.012 1.0 
Sulfate Basin 5 3.10 0.0011 0.16 0.06 0.0001 0.012 1.0 

Cai:lmmm Reference No.2 0.1! 0.0015 0.12 0.06 u.~l u.012 
:~ Outfall 01 (BMI-1) 0.18 O.OOIS 0.14 0.06 0.0001 0.012 

Outfall 02 (BMI-2) o.r1 O.OOIS 0.15 0.06 0.0001 0.012 1.0 
Outfall 04 (BMI-4) 0.!1 0.0015 0.15 0.06 0.0001 0.012 1.0 
0oWilStream (BMI-6) 0.16 0.0000 0.16 0.06 0.0001 0.012 1.0 
Sulfate Basin S 1.10 0.0015 0.13 0.06 0.0001 O.Ol2 1.0 

Chrom1um RefercnceNo. 2 13.00 0.0025 ~:;~ ~-~ 0.0001 ~.012 1.0 
Outfall 01 (BMI-1) 8.30 0.002.5- 0.06 0.0001- 0.012 1.0 
Outfall 02 (BMI-2) . 7.90 0.0025 ··. 0.73 0.06 0.0001 0.012 1.0 
Outfall 04 -(BMI-4) \\.SO 0.0025 0.60 0.06 0.0001 0.012 1.0 
DoWilstream (BMI-6) 6.90 0.0000 0,47 0.06 0.0001 0.012 1.0 
Sulfate Basin 5 23.00 0.0025 0.67 0.06 0.0001 0.012 1.0 ,.·· 

Copper Reference No. 2 12.30 0.0025 u.81 u.06 0.0001 O.Ol2 1.0 
Outfall 0 I (BMI-1) 5.50 0.0025 4.60 0.06 0.0001 0.012 1.0 
Outfall 02 (BMI-2) 4.80 0.0025 1.10 0.06 0.0001 0.012 1.0 
Outfall 04 (BMI-4) 4.50 0.0025 1.40 0.06 0.0001 0.012 1.0 
Downstream (BMI-6) 3.a·o- 0.0000 1.50 0.06 0.0001 0.012 1.0 
Sulfate BilSin 5 9.00 0.0025 11.00 0.06 0.0001 0.012 1.0 

Load Reference No. 2 12.30 0.~11 0.14 0.06 ~-~1 0.012 
:~ Outfall 01 (BMI-1) 12.00 0.0011 0.092 0.06 0.0001 0.012 

Outfall 02 (BMI-2) 7.30 0.0011 0.100 0.06 0.-0001 0.012 1.0 
Outfall 04 (BMI-4) 4.50 0.0011 0.25 0.06 0.0001 0.012 1.0 
Downs~ (BM1-6) 5.30 0.0000 0.10 0.06 0.0001 0.012 1.0 
Sulfate Basin 5 70.00 0.0021 0.48 0.06 0.0001 0.012 1.0 

Mercury Reference No. : ~~; 0.0001 0.27 0.06 ~~I 0.012 1.~ 
Outfall 01 (BMI-1) 0.0001 0.27 0.06 0.0001 0.012 1.0 
Outfall 02 (BMI-2) 0.12 0.0001 0.26 o;06 0.0001 0.012 1.0 
Octfall 04 (BMI-4) 0.032 0.0001 0.27 0.06 0.0001 0.012 1.0 
Downstream (BM1-6) 0.05 0.0000 0.27 0.06 0.0001 0.012 1.0 
Sulfite Basm 5 0.013 0.0001 0,04 0.06 0.0001 0.012 1.0 .. 

Nzckel Reference No.2 8.40 0.0050 0.» u.uo 0.0001 0.012 1.0 
Outfall OJ (BMH) 4.90 o.ooso 0.46 0.06 0.0001 0.012 1.0 
Outfall 02 (BMI-2) 4.SO o.ooso 0.51 0.06 0.0001 0.012 1.0 
Outfall 04 (BMI-4) 4.20 o.oosa 0.47 0.06 0.0001 0.012 1.0 
DownStream (BMJ-6) 3.60 0.0000 0.52 0.06 0.0001 0.012 1.0 
Sulfate Basin 5 4.90 0.0050 0.43 0.06 0.0001 0.012 1.0 

Zinc .. Rc:rcrcnce No.2- 44.00 0.0025 22.00 0.06 0.0001 0.012 1.0 
Outfall OJ (BMI·l) ·n.oo 0.0025 23.00 0.06 0.0001 0.012 1.0 
Outfall 02 (BMl-2) 30.00 0.0025 24.00 0.06 0.0001 0.012 1.0 
Outfall 04 (BMI-4) 29.00 0.002S 24.00 0.06 0.0001 0.012. 1.0 
Downsm.am (BMI-6) 25:00 0.0000 27.00 0.06 0.0001 0.012 1.0 

Sulfate Basin 5 31000.00 0.1200 270.00 006 0.0001 0.012 1.0 

PCBs (Total) Reterence No.: ~~:; 0~3 0.140 0.06 0.0001 ~-~12 ~-" 
<;>utfall 01 (BMI~l) 0.(K)()Q3 0.140 0.06 0.0001 0.012 1.0 
Outfall 02 (BMI~2) 0.0083 0.00003 1.00 0.06 0.0001 0.012 1.0 
Outfall 04 (BMI-4) 0.0084 0.(K)()Q3 1.10 0.06 0.0001 0.012 1.0 
Downsm.am (BMI-6) 0.0082 0.00000 4.20 0.06 0.0001 0.012 1.0 

Sulfate Basm 5 0 0086- 0.00003 0.10 0.06 0.0001 0.012 1.0 

· Notes: 
I) All concentrations in mglkg. wet weight 
2) Fi~fi iisSue' Conce-nl:riiloM-repriseilt a max. varue for all fish collected from an area 
J) A value: of 1 f2 cl!e MDL was used to calculate the mean meW eoncentrJ.Iion for cl!ose compo!Dlds not deu:eicid 

5) The: PCB concentr.ation in fish respresCrii.S tiiCtOtifArOclor 1254 and 1260 found in tlli: fish 
6) The sediment concentratiOn is based on a smgle sediment sample · 

~~-w~~~ 
(1>11.113 kg) 

::~ 
8.8S 
8.85 
8.85 
8.85 

8.85 
8.85 
8.85 
8.8S 
8.8S 
8.8S 

•. ., 
8.85 
8.8S 
8.85 
8.85 
8.85 

8.85 
8.85 
8.85 
8.85 
8.85 
8.85 

8.85 
8.8.5 
8.8S 
8.85 
8.85 
8.85 __ 

~-" 8.8S 
8.8S 
8.85 
8.85 
8.85 

8.85 
8.8_5 
8.85 
8.85 
8.8S 
8.85 

8.85 
8.85 
8.85 
8.85 
8.85 
8.8S 

3.85 
8.85 
8..85 
8.85 
8.85 
8.85 

e 4) A value_of 1/10-the MDL was used to calculate the mean PCB coru:cntration for those compounds nett detc:czcd ' 

7) The fish tissue concentrations from the sulfale basm are carp: lhe concentration from all ocl!er locations is hued on redbreast SWifish 

r 

\21 5\~el\fr\9902\kingfi:ihe:r. wb2 

(m;;"doy) ( .. ;.;-;y) n'-1 

~:: 
>JU u.u 
3.30 0.0 

o.os 3.30 0.0 
o.os 3.30 o.o 
0.05 3;30 0.0 
0.09 3.30 0.0 

0.06 331 0.0 
0,07 3.31 o.o 
0,08 3.31 0.0 
0.08 3.31 0.0 
0.09 3.31 0.0 
0.07 3.31 0.0 

0.33 27>.80 u.u 
0.31 277.80 0.0 
0.39 277.80 0.0 
0.3_3 -- 277.80 0.0 
0.26 277.80 0.0 
0,38 277.80 0.0 

0.44 2.35 0.2 
2.45 2.3S 1.0 
0.59 2.3S 0.3 
0.1S 2.3S 0.3 
0.80 2.35 0.3 
5.85 2.35 2.5 -

0.09 '·"" 0.0 
0.06 3.00 0.0 
0.06 3.00 0.0 
0.14 3.00 '0.0 
0.06 3.00 0.0 
0.32 3.00 0.1 

U.l4 0.1 1.4 
0.14 0.1 1.4 
0.14 0.1 1.4 
0.14 0.1 1.4 
0.14 0.1 1.4 
0.02 0.1 0.2 

0.22 NA 
~ 0.25 NA 

0.28 NA ERR 
0.25 NA ERR 
0.28 NA ERR 
0.23 NA ERR 

11.72 139.00 0.1 
12.24 139.00 '0.1 
12.77 139.00 0.1 
12.77 139.00 0.1 
14.36 139.00 0.1 

170.82 139.00 1.2 

0.07 ~-"" u.l 
0,07 0.90 0.1 
O.S3 0.90 0.6 
0.58 0.90 0.6 
2.23 0.90 2.S 
o.os 0.90 0.1 
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Table 49. Hazard Quotient CalculatiOilS for Woodoock 
A vtc:x Fibers Site 
Front Royal, VA 
F<bnwy 1999 

'· ume NV""'- '"' I """ <-One. 
(msJI!g) in Worms I "'"""'"" Kate 

I ""!' tng. 
(kg/day) IW< 

I (lcg/day) 

1 ~uc 1 """Y we~~~ 
(110.16Skg) (mgll:g/day) (mgll:gld&y) 

(mglkg) 

=· .. ,.,..,.. .so V.>! v.v., v.w,, 1.0 O.Ub 

Wetland Am< J.BO 0.39 0.083 0.0075 1.0 6.06 
WWTI' 3.00 0.49 0.083 0.0075 1.0 6.06 
Fly AJb Pile 45.00 2.40 0.083 0.0075 1.0 6.06 
PCB Spill Area 12.00 0.29 0.083 0.0015 1.0 6.06 
EmetEency Pond t.50 0.34 0.083 0.0015 1.0 6.06 

C.dnuum 1 Reference 0.14 0.17 0.083 0.0075 1.0 6.06 
Wetland~ 0.20 O.I.S 0.083 0.0075 1.0 6.06 
WWTI' 0.24 0.1,7 0.083 0.0075 1.0 6.06 
Fly Ash Pile 021 0.13 0.083 0,0075 1.0 6.06 
PCB Spill Area 0.75 0.15 0.0113 0.0075 1.0 6.06 
Emergency Pond 020 0.16 0,083 0.0075 1.0 6.06 

l.bronnun 

~=Area 
1)0 0.28 0.083 v.w75 1.0 6.06 
13.0 0.25 . 0.083 0.0075 1.0 6.06 

WWTP l:Z.O 0.44 0.083 0.0075 1.0 6.06 
Fly A.!h Pile 13.0 0.22 0.083 0,0075 1.0 6.06 
PCB Spill A.n:a 12.00 0.26 0.083 0.007:5 1.0 6,06 
Emergency Pond 6.60 0.26 0.083 0.0075 1.0 6.06 

Oppd' R:ten:nce 12.0 1.70 0.083 0.0075 co- 6.06 
Wetland Area 34.0 2.00 0.083 0.0075 1.0 6.06 
WWTP 13.0 3.00 0.083 0.0075 1.0 6.06 
Fly Ash Pile .28.0 1.40 0.083 0.007:5 1.0 6.06 
PCB Spill Am. 14.00 1.40 0.083 0.007:5 1.0 6.06 
Emergency Pond 4.40 1.70 0.083 0.0075 1.0 6.06 

Lead ~~~e I .0 0.11 0.083 0.0075 1.0 6.06 
Wed.and Area 22.0 o.ts 0.083 0.007:5 1.0 6.06 
WWTP 20.0 O.ll 0.083 0.0075 1.0 6.06 

Fly Ash Pile 9.0 O.l3 0.083 0.007:5 1.0 6.06 
PCB Spill AI'CI 26.00 0.10 0.083 0.007:5 1.0 6.06 
Emersency Pond 6.60 0.10 0.083 0.007:5 1.0 6.06 

Mercury R~~e:encc 0,017 0.023 0.033 0.0075 1.0 6.06 
Wetland Area 0,0:57 0.021 0.083 0.007:5 1.0 6.06 
WWTP 0.270 0.022 0.083 0.007:5 1.0 6.06 
Flv Ash Pile 0.360 0.023 0.083 0.007:5 1.0 6.06 
PCB Spill AI'CI 0,008 0.021 0.083 0.0075 1.0 6.06 
Emcr&ency Pond 0.18 0.021 0.083 0.007:5 1.0 6.06 

N>Ckel Rcfe~e 10.0 0.56 0.083 U.IJ07S 1.0 6.06 
Wetl:and Am 1:5.0 0.51 0.083 0.007:5 1.0 6.06 
WWTP 10.0 0.51 0.083 0.007:5 1.0 6.06 
Fl)' A.!h Pile 13.0 0.4:5 0.083 0.001!1 1.0 6.06 
PCB Spill Area 1:5.00 0.51 0.083 0.0075 1.0 6.06 

EmerJency Pond 4.30 0.51 0.083 0.0075 1.0 6.06 

In<: :.-:o>C<'= 94.0 14.00 0.083 U.W7S 1.0 6.00 
46.0 11.00 0.083 0.007!1 1.0 . 6.06 

WWTP 568.0 19.00 0.083 0.0075 1.0 6.06 

Fly Ash Pile 22.0 13.00 0.083 0.0075 1.0 6.06 
PCB Spill Area 332.00 14.00 0.083 0.007:5 1.0 6.06 

EmerJcncy Pond 38.00 17.00 0.083 0.007:5 1.0 6.06 

PCBs Rcfe:ence 0.008 0.0043 0.083 0.0075 1.0 6.06 

Wetland AI'CI 0.008 -o.0037 0.083 0.0075 l.EI 6.06 
\\IWTP 0.008 0.0120 0.083. 0.0075 1.0 6.06 
Fl;r Ash Pile 0.008 0.0031 0.08.3 0.007:5 1.0 6.06 
PCB Spill 'Area 0.266 0.2:500 0.083 0.007:5 1.0 6.06 
Emen;i:ncy Pond 0.008 0.0200 0.083 0.007:5 1.0 6.06 

Notes.. 
1) An conccntnt10ns in mg/k,g, 'Ne:1- weight 
2) Wocm concentrations represent a mean value for all ;u:umals collected from an area 
J) A value -af trl the MDL ......s used tc c.a.\culatc the mean md.l.l concentnr.\01\ rot tbose compounds not dctcctci 
4) A value of 1/10 the MDL was used tc calculate the mea.n PCB cona:tltration for tl1osc -compc;nmds not det.cct.ed 
:5) The PCB conc:cntn~tion in 'WOmls n:prescnu the total Aroclor 1254 and 1260 found in all animals 
6) 1hc JOill conecntratlon IS based o:A a single soil wnplc collected from each area 

121 S\dellfl\9902\woodcock. wb2 

0 .... O.JJ l.l 
0_.17 0.3L. l.l 
0,38 0.33 1.2 
3.25 0.33 9.9 
0,69 0.33 2.1 
0,24 0.33 0.7 

O.IJ'J 0.33 O.J 
0.08 6.33 0.3 
0.10 0.33" 0.3 
0.07 0.33" 0.2 
0.11 0.33- 0.3 
0.09 0.33 0.3 

0.73 27.80 0.0 
0.72 27.80 0.0 
0.77 27.80 0.0 
0.70 27.80 0.0 
0.611 27.80 0.0 
0.43 27.80 0.0 

1.40 o.m 6.0 
2.SS 0.23:5 10.9 
2.10 0.235 8.9 
1.98 0 . .23:5 8.4 
1.34 0.235 5.1 
1.06 0.235 4.5 

0.83 o~Jo 2.8 
!.OS 0.30" 3.6 
0.96 0.30 3.2 
0.47 0.30 1.6 
1.23 0.30 4.1 
0.35 0.30 1.2 

O,Ql 0.012 1.0 
0.01 0.012 l.l 
0.02 0.012 1.9 
O.DJ 0.012 2.3 
0.01 0.012 0.9 
0.02 0.012 1.6 

074 NA ERR 
0.94 NA ERR 
0.74 NA ERR 
).04 NA ERR 
0.94 NA ERR 
0.45_ NA ERR 

1 1.31 13.90 0.8 

7.62 13.90 __ 0.5 
Jl.l7 13.90 2.5 
7.54 13.90 0.5 

22.13 13.90 1.6 
10.211 13.90 0.7 

0.00 0.09 0.0 
0.00. 0.09 0.0 
0.0"1 0.09- 0.1 
0.00 0.09 0.0 
0.14 0.09 I.S 
0.01 0.09 0.1 

--
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Table 49 (cont'd.). Huard Quotiem Calrell.lalions for Woodcock 
Avtcx FibmSi&c: 

I'"'""~· 

Front Royal. VA 
Fob<WU)'I999 

.,. ...... 1 ~ur """' (~~) mWorms I mg(kglday) Ra"' 
! o~y w:~~' 

(110.163 kg) {mglkglday) 
{mg/kg) (k•.<•Yl 

ArseniC 1 Kererence •. ,v v:~ ~~:~ ~·~~~ :~ ~.:: Wetland Area 3.80 0.39 
WWTP 3.00 0.49 0.083 0.0075 1.0 6.06 
F1y Ash Pile 45.00 2.40 0.083 0.0075 1.0 6.06 
PCB Spill Area 12.00 0.29 0.083 0,0075 1.0 6.06 
Emergency Pond !.50 0,34 0.083 0.0075, 1.0 6.06 

Cadm1um R~t~ence 0.14 0.17 0.083 O.U<J75 1.0 6.06 
Wetland Area 0.20 0.15 0.083 0.0075 1.0 6.06 
WWTP 0.24 0.17 0.083 0.0075 1.0 6.06 
Fly Ash Pile 0.21 0.13 0.083 0.0075 1.0 6.06 
PCB Spill Area 0.75 0.15 0.083 0.0075 1.0 6.06 
Emergency Pond 0.20 0.16 0.083 0.0075 1.0 ~-06 

Chrom1un Reference 13.0 ... 0.28 0.083 0.0075 1.0 6.06 
Wetland Area 13.0 0.25 0.083 0.0075 1.0 6.06 
WWTP f2.0 0.44 0.083 0.0075 1.0 6.06 
F1y Ash Pile 13.0 0.22 0.083 0.0075 1.0 6.06 
PCB Spj[l Area 12.00 0.26 0.083 0.0075 1.0 6.06 
Emergency Pond 6.60 0.26 0.083 0.0015 1.0 6.06 

copper Reference 12.0 1.70 0.083 0.0075 1.0 6.06 
Wetland Area 34.0 2.00 0.083 0.00·75 1.0 6.06 
WWTP 13.0 3.00 0.083. .. 0.00·75 1.0 6.06 
Fly Ash Pile 28.0 \.40 0.083 0.0075 1.0 6.06 
PCB Spill Area 14.00 1.40 0.083 0.0075 1.0 6.06 
Emergency Pond 4.40 1.70 0.083 0.00·75 1.0 6.06 

Lad Reference 17.0 0.11 0.083 0.00·75 1.0 6.06 
Wetland Area 22:0 0.15 0.083 0.00·75 1.0 6.06 
WWTP 20.0- 0.11 0.083 0.00•75 1.0 6.06 
Fly Ash Pile 9.0 0.13 . 0.083 0.0075 1.0 6.06 
PCB Spill Area 26,00 0.10 0.083 0.0075 1.0 6.06 
Emergency Fond 6.60 0.10 0.083 0.00·75 1.0 6.06 

Mercury R~rerence _ 0.017 0.023 0.083 0.00·75 1.0 6.06 
Wetland Area 0.057 0.021 0.083' 0.00·75 1.0 6.06. 
WWTP 0.270 0.022 0.083 0.0017:5 1.0 6.06 
Fly Ash Pile 0.360 0.023 0.083 0.0075 1.0 6.06 
PCB Spill Area 0.008 0.021 0.083 0.0675- 1.0 6.06 
Emersency Pond 0.18 0.021 O.OS3 0.0075 1.0 6.06 

NICkel 1 Ke erence 10.0 0.56 o.o., U.VW' 1.0 0.06 
W ctla.nd A n::a 1 5.0. 0.51 0.083 0.0075 1.0 6.06 
WWTP 10.0 . 0.57 0,083 0.001.5 1.0 6.06 
Fly Ash Pile 18.0 0.45 0.083 0.0075 1.0 6.06 
PCB Spill Aiea' 15.00 0.51 0.083 0.0075 1.0 6.06 
Emergency Pond 4.30 0.51 0.083 0.0075 1.0 6.06 

'"' Reference 94.0 14.00 0.083 0.0075 1.0 6~~ 
Wetland Area 46.0 11.00 0.083 0.0015 1.0 . 6.061 
WWTP 568.0 19.00 0.083 0.0075 l.O 6.06 
Fly Ash Pile. 22.0 13.00 0.083. 0.0015 1.0 6.06 
PCB Spill Area 332.00 14.00 0.033 0.0015 l.O 6.06 
Emergency Pond 38.00 17.00 0.083 0.0075 1.0 6.06 

PCBs Reference o.oo. 0.0043 0.083 0.0(175 1.0 6.06 
Wetland Area 0.008 0.0037 0.083 0,0(115 1.0 6.06 
WWTP 0.008 0.0120 0.083 0.0075 1.0 6.06 
Fly Ash Pile 0.008 0.0031 0.083 0.007:5 1.0 6.06 
PCB Spill Area 0.266 0.2500 0.083 0.0075 1.0 6.06 
Emergency Pond 0.008 0.0200 0.083_ 0.0075 1.0 6.06 

Notes· , 
II All concentrations 1n mg/kg, wet weight 
:n Worm concentrations represent a mean value for a_ll animals_collected from an area. 
3) A value of 1/2 the MDL was used to calculate the mean metal concentr;ation for til~ compounds not detected 
41 A value of \/\0 the MDL was Used to calculate the mean PCB concentn.tiOn for those compounds not detected 
5) The PCB concentration in worms represents the LOll.! Aroc~r 1254 and 1260 found in all animals 
6) The soil concentration is based OlT a single soil sample collected from eac:h area 

\215\del\fr\9902\\oYOodcoc:k. v.b2 

o.;o 
0.37 
0.38 
3.25 
0.69 
0.24 

~.~ 
0.10 
0.07 
O.ll 
0.09 

0.73 
0.72 
0.77 
0.70 
0.68 
0.43 

1.40 
2.55 
2.10 
1.98 
1.34 
1.06 

0~ 
1.08 
0.96 
0.47 
1.23 
0.35 

0.01 
0.01 
O.Q2 
0.03 
0.01 
0.02 

0.74 
0.94 
0.74 
1.04 
0.94 
0.45 

11.31 
7.62 

35.31 
7.54 

22.13 
10.28 

0.00 
0.00. 
O.ot 
0.00 
0.14 
0.01 

(~~y) '"./ 

'·'v v. 
3.30 0.1 
3,30 - 0.1 
3.30 1.0 
3.30 0.::!. 
3.30 0.1 

3.31 0.0 
3,31 0.0 
3.31 0.0 
3.31 0.0 
3.31 0.0 
3.31 0.0 

277.80 0.0 
277.80 0.0 
277.80 0.0 
277.80 0.0 
277.80 0.0 
277.80 0.0 

:uso 0.6 
2.350 1.1 
2.350 0.9 
2.350 0.8 
2.350 0.6 
2.3:50 0.4 

3.00 0.3 
3.00 .. 0.4 . 
3.00 0.3 
3.00 0.2 
3.00 0.4 
3.00 0.1 

0.120 0.1 
0.120 0.1 
0.120 0.2 
0.120 0.2 
0.120 0.1 
0.120 0.2 

NA ERR 
NA ERR 
NA ERR 
NA ERR 
NA ERR 
NA ERR 

139.00 0.1 
139.00 0.1 
l39,00 0.3 
139.00 0.1 
139.00 0.2 
13.9.00 0.1 

0.90 0.0 
0.90 0.0 
0.90 0.0 
0.90 0.0 
0.90 0.2 
0.90 0.0 

~. ~~--~---~----=========='=:::::! 
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T~e 49 (cont'd). Hazard QuotientCalcalations for Woodcock 
Avtex.Fibe:n: Sile 
FnmtRoyal, VA 
February 1999 

1\Ur 
I """ ':"""· 

(msJkl!) (·:: m"o:;':y';""' """-~·· 17:':'i.l:,"~ ~. 
(ml!lkglday) 

-=-M><n>< 

jwetlandma 
•. ,v "·'" ~:~:~ :~ ::: ~:~ 3.80 O.S3 

jwv.'TI' . 3.00 0.89 0.083 0.007S 1.0 6.06 0.58 

l~~arn< 45.00 1.60 0.013 0.007S 1.0 6.06 3.35 
Spill Area 12.00 0,30 0,08'3 0.001-5 1.0 6.06 0.70 

Emersenc:y Pond 1.50 0.3.6 0.083 0.0075 1.0 6,06 0.25 . 

'\V_etl~ Mea ~:~~ ~ :; 0.0., 0.0075 
:~ 

6.06 0.10 
0,08.3 0.0075 6.06 0.09 

~PH< 
0.24 O.lS 0,083 0.0075 1.0 6.06 0.10 
0.21 0.16 0.013 0.0075 1.0 6.06 0.09 

J>Cs Spill A <ca 0.75 0.17 0.083 0.0075 1.0 6.06 0.1::! 
Pond 0.20 O.l7 0.010_ 0.007S 1.0 6.06 0.09 

I IV~~"'"" :~:~ ~~~ ~:~:~ ~:;;:;;~ :~ :: ~:;; 

1;'<1' PH< 
12.0 0.78 0.083 0.0075 1.0 6.06 094 
13.0 0,27 0.083 0.0075 1.0 6.06 0.73 

'J>Cs Spill Ar<a 12.00 0.28 0.083 0.0075 1.0 6.06 0.69 
. Pond 6.60 0.27 0.083 0.0075 1.0 6.06 0.44 

LOpp<C 

'IV~~Aroa ;~~ 
£.00 

~~;~ ~:;;:;;~ 
LV :: ;:~~ . 2.30 1.0 

'WWT? 13.0 3.80 0,083 0.0075 1.0 6.06 2.50 

~~~i,'~roa 28.0 1.50 0,083 0.007S 1.0 6.06 2.03 
14.00 1.50 O,OSJ; 0.0075 1.0 6.06 1.39 

Pond 440 2.00 0.083 0.0075 1.0 6.06 1.21 

'-''" 
jwetlandma 

17.0 
~:~ ~:~:~ 

0.0075 1.0 o.vo 0.83 
22.0 0.0075 1.0 6.06 l.t2 

jWWTP . 20.0 0.12 0.083 0.0075 1.0 6,06 0.97 

;~~p;n Pond 

9,0 0.22 O.OSJ; 0.0015 1.0 6.06 0.52 
26.00 0.10 0.083 0.0075 1.0 6.06 1.23 
6.60 O.ll 0,083 0.0075 1.0 6.06 0,36 

jM<novry 
i Wetland Ar<a 

0.017 ~:~;; ~~:; 0,0075 1.0 6.06 0,01 
0.057 0.0075 1.0 6.06 O.Dl 

:~~pi;,·~ ... 0.270 0.02S 0.083 - 0.0075 1.0 6.06 0.02 
0.360 0.031 0.083 0.0075 1.0 6.06 0.03 
0.008 0.024 0.083 0.0075 1.0 6.06 0.01 

Pond 0.18 0.021 0.083 0.0075 1.0 6.06 0.02 

N><,<l 
j W<tland Ara 

10.0 0.<>0 
~~:~ 

0.007.> 
:~ :: ~.~~ 15.0 0,54 . 0.007.5 

l~;il• 
10.0 0.59 0.083 0.0075 10 6.06 0.75 
18.0 0.55 0_083 0.0075 1.0 606 1.09 

l-~~I:A<ea 15.00 0.55 0.083 0.007.5 1.0 6.06 0.96 
Pond 4.30 0.55 0_083 0.0075 1.0 6.06 0.47 

Z>n< 
:::~ :~;;:; ~~:~ ~·~;~ :~ :: •;tt Wd!and Area 

WWTl' 568.0 20.00 0 083 0.0075 1.0 6',06 35.88 
Fly Ash Pile 22.0 14.00 0.083 0.0075 1.0 6.06 8.04 
PCB Spill Area 332.00 18.00 0.083 0.0075 1.0 6.06 24.14 
Emeraenc:y Pond 38.00 21.00 0.083 0.0075 1.0 6.06 12.29 

pCBs 
~::! 

0.0051 ~g~; 0.0075 1.0 6.06 0.00 
We1l.and Atta Q.00.31 !J.0075 \.0 ~.()(, 0.00 
WWTl' 

. 
0.008 0.0120 0.083 0.0075 1.0 6.06 O.QI 

Fly Aih Pile 0.008 0.0034 0.083 0.0075 1.0 6.06 0.00 
PCB Spill An::a 0.266 ~~: 0.083 g:;; 1.0 6.06 0.16 

0.008 0.083 1.0 6.06 0,01 

Notes 
II All Cl:lna!ntttuons tn msfka. wet we:Jght 
.:!:) Wonn concCntttUons represent &Tn:axitrium vaJuc for alt :an1mals coUccte;d from an area 
Jt A value of 112 the MDL was used to calculate the mean metal conecnttttlon for those compounds not detected 
4) A value of I flO the MDL was used to calculate the mean PCB concentration for those compounds not detected 
5) The PCB cooccntration in worms-repcescnu the total Aroclor I:ZS4 and 1260 found in all animals 
6) The sod concentnuon ts based on a.smgle soil sample collected fram each area 

IJ 1 S\del\fr\9902\woodc:ock. wb2 

~v~. no.; 
(ml!lk&'day) 

~:~~ 1.1 
1.3 

0.33 1.8 
0.33 10.2 
o,33 -- 2.1 
0.33. 0.8 

0,33 
~:; 0.33 

0.33 0.) 
0.33 0.3 
0.33 -- 0.4 
o.:n - 0.3 

;;::~ o.o 
0.0 

27.80 0.0 
27.80 0.0 
27.80 0.0 
27.80 0.0 

~:;~~ M 
ll.5 

0,235 - 10.6 
0.235 8.6 
0.2J5 5.9 
0.235 S.l 

V.>V 

' ~:; 030 
0.30 3.2 
0.30 1.7 
0.30 4.1 
0.30 1.2 

~~:; ::i 
0.012 2.1 
0.012 2.7 
0.012 1.0 
0.01'2 1.6 

~~ ~ 
NA ERR 
NA ERR 
NA ERR 
NA ERR 

1:·~~ ... 
13.90 --= ~:~ 
13.90 2.6 
13.90 

--
0.6 

1390 1.7 
13.90 0.9 

0.09 0.0 
0.09 0.0 
0.09 0.1 
0.09 0.0 
0.09 1.8 
0.09 0.1 
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Table 49 (oontd.). 1!oDn1 Quoti"" Calculo!ioosll>r Woodcoo:l; 
A Vtc:c Fibers Site. 
Front Royal, VA 

:· February 1999 

M&>C_umc . 1 ~ur UO>e 
(mg/l<g) I "'•;;;;;~ ~·-~·- (;';';.,;,~~ (mg/l<g/day) 

(mg/kg) (k•l<la•l) 

""""" <.>U "·:' ~~:~ ~:;;;:, l.U o.U6 "-" Wetland Area 3.80 0.53 . 1.0 6.06 0.44 
WW!P 3.00 0.89 0.083 0.0075 1.0 6.06 0.58 
Fly Ash Pile 45.00 2.60 0.083 0.0075 1.0 6.06 3.35 

I PCB Spill Area 12.00 0.30 0.083 0.007:1 1.0 6.06 0.70 
Pond !.SO 0.36 . 0.083 0.0075 1.0 6.06 0.2> 

Wetland Area ~·~~ ~ :; ~~:~ ~:;;;; :.~ 
0.06 0.10 
6.06 0.09 

WW!P 0.24 0.18 0.083 0.0075 1.0 6.06 o.to 
Fly Ash Pile ·0.1f - 0.16 0.083 0.0075 1.0 6.06 0.09 
PCB Spill Area 0.75 0,17 0.083 0.0075 1.0 6.06 0.12 

Pond 0.20 0.17 0.083 0.0075 1.0 6.06 0.09 

lwotlandA= :;~ . ~.;~ ~~:; ~:;;;:; :.~ :.~ ~.;; 
lwWTP . 12.0 0.78 0.083 0.0075 1.0 6.06 0.94 

!::~ P1le 13.0 . 0.27 0.083 0.007S 1.0 6.06 0.73 
PCB SpmA= 12.00 0.28 0.083 0.0015 1.0 6.06 0.69 

Pond 6.60 0.27 0.083 0.007$ 1.0 6.06 0.44 

ILOppel 
Wothmd Alea ''·" LW u.u., u.wo I.U 

:.~ ~·~~ 34.0 2.30_. 0.083 0.007$ 1.0 

WWTP . 13.0 3.80 0.083 0.0075 1.0 6.06 2.50 

~~B\i~'~,.. 28.0 1.50 0.083 0.0075 1.0 6.06 2.03 
14.00 1.50 0.083 0.0075 1.0 6.06 1.39 

Pond 4.40 2.00 0.083 0.0075 1.0 6.06 1.21 

l"eaa 
~;:'~dA= 

17.0 
~~~ 

0.083 ~::;~ 1.0 
:~ ~.;~ 22.0 0.083 1.0 

WWTP . 20.0 0.12 0.083 0.007~i 1.0 6.06 0.97' 

~::~ Ptle 9.0 0.22- 0.083 0.0075 1.0 6.06 0.52 
I PCB Sp;n A<ea 26.00 0.10 0.083 0.007!i 1.0 6.06 1.23 

Pond 6.60 0.11 0.083 0.007!i 1.0 6.06 0.36 

IMOICUfY 
Wetland A;ea 

0.017 ~~;; 0.083 0.007!i 1.0 ::: 0.01 
0.057_ 0.083 0.007!i 1.0 0.01 

WW!P 0.270 0.025 0.083 0.007!i 1.0 6.06 0.02 

~~B Spi~i~"" 0.360 O.OJI 0.083 0.007!i 1.0 6.06 0.03 
0.008 0.024 0.083 0,007!i 1.0 6.06 0.01 

Pond 0.18 0.021 0.083 0.007!i 1.0 6.06. 0.02 

IN.ckol 

~etlaodA<ea :~~ ~·~~ ~~:~ ~:~;~; :~ ~·~ ~·~~ 
. ;_WTP Pile 

10.0 0.59 0.083 0.007~i 1.0 6.06 O.'Z5 
18.0 0.55 0.081 0.0075 1.0 6.06 1.09 

PCB Sp;n Alea 15.00 0.55 0.083 0.0075- 1.0 6.06 0.96 
Pond 4.30 0.55 0.083 0.0075 1.0 6.06 0.47 

I''"' 
• \Vetla_nd A= ::~ 

IO.UU 
~~:~ ~:;;;~ : ~ ~:~ '7':; 11.00 

;1r"· 
568.0 20.00 0.083 0.007S 1.0 6.06 35.88 
22.0 14.00 0.083 0.007~· 1.0 6.06 8.04 

J Spill Area 332.00 18.00 0.083 0.007!1 1.0 6.06 24.14 

Pond 38.00 21.00 0.083 0.0075 1.0 6.06 12.29 

. t'<..OS ~~: 0.0058 ~:~:~ 
0.0075 1.0 6.06 O.IJO 

Wetland Area 0.0038 0.0075 1.0 6.06 0.00 

WWTP 0.008 0.0120 0.083 0.0075 1.0 6.06 0.01 
Fly Ash .Pile 0.008 . 0.0034 0.083 0.007~; 1.0 6.06 0.00 

PCB Spill Area 0.2D6 0.2900 0.033 ~:;::;; : ~ !~ 
0.16 

Pond 0.008 0.0250 0083 0.01 

Notes 
1) All concentrations 1n mglkg, wet_ weight 
2} Wotm concentrations ~prese-nt a maximum value for a.\l uuma.ls collected from. an are& 

3) A value of t/2 the MDL was used Ul calculate the mean metal concentration for thou: compounds not detected 
4) A value of 1110 the MDL was used to calculate the meal! PCB concentration for t!'IOSC compounds not detected 
5) The PCB concentration in worms represents the total Aroclor l2S4 and 1260-found in aJI animals 
6) The soil concC'IJtl'ation zs based on a sin1!:Ie 50il sampk: collected from each area 

\215\del\fr\9902\woodc.Ocl:.. wb2 

cu~ 

(mg/l<g/day) 
. "'< 

'·'" ~: 3.30 
3.30 0.2 
3.30 1.0 
3.30 0.2 

. 3.30 0.1 

3.31 

~·~ 3,3\ 
3.31 0.0 
3.31 0.0 
3.31 0.0 
3.31 0.0 

~;;.: 0.0 
0.0 

277.80 0.0 
277.80 0~0 
277.80 0.0 
277.80 0.0 

~.;~~ ~·~ 2,350 1.1 
~.350 0.9 
2.350 0.6 
2.350 o.s 

,_w 
~:; 3.00 

3.00 0.3 
3.00 0.2 
3.00 0.4 
3.00 0.1 

0.120 
~: 0.120 

0.120 0.2 
0.120 0.3 
0.120 0.1 
0.120 0.2 

~~ ~ 
NA ERR 
NA ERR 
NA ERR 
NA ERR 

:;~~ ~: 
139.00 0.3 
139.00 0.1 
139.00 0.2 
139.00 0.1 

~:';:; 0.0 
0.0 

0.90 0.0 
0.90 0.0 
0.90 0.2 
0.90 0.0 
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Table 50 (coni' d.). HaZard Quotfc:nt Cal<:ulations for Red-tailed Hawk 

~.01< ~.-one. 

. A vtcx Fibers Site 
~ront Royal, VA 

~. ,February 1999 

,.,ean 1...0ne. mgcsnon "we oou mg. Aur t>oay wetgnt uose 
(mglkg) in Mammals (kg/day) Rate (110.96 kg) (mg/kg/day) 

(mglkg) 

r-rsemc 1 t<eterence •. , U.!U U.4U. U.UUl~ LU '·"" u.uo 
Wetland Area 3.8 0.11 0.40 o:OU28 1.0 1.04 0.06 
WWJ1' 3.0 0.076 0.40 0.0028 1.0 1.04 0.04 
Fly Ash Pile 45.0 0.19 0.40 0.0028 1.0 1.04 0.21 

Cadmium Reference 0.14 0.18 0.40 0.0028 1.0 1.04 0.08 
Wetland Area 0.20 0.17 0.40 0.0028 1.0 1.04 O.Q7 
WWI1' 0.24 0.12 0.40 0.0028 1.0 1.04 0.05 
Fly Ash Pile 0.21. 0.12 0.40 0.0028 1.0 1.04 0.05 

Chromiun Reference 13.0 0.62 0.40 0.0028 1.0 . 1.04 0.30 
Wetland Area 13.0 0.50 0.40 0.0028 1.0 1.04 0.25 
WWI1' 12.0 0.56 0.40 0.0028 1.0 1.04 0.27 
Fly Ash Pile 13.0 ··~ 0.67 0.40 0.0028 1.0 1.04 0.32 

Copper Reference 12.0 3.1 0.40 0.002~ 1.0 1.04 1.32 
Wetland Area 34.0 3.(} . 0.40 0.0028 1.0 1.04 1.35 
WWJ1' 13.0 2.2 0.40 0.0028 1.0 1.04 0.95 
Fly Ash Pile 28.0 2.8 0.40 0.0028 1.0 1.04 1.25 ~ . 

Lead Kererence 17.0 0.59 0.40 0.0028 1.0 1.04 u.29 
Wetland Area 22.0 1.60 0.40 0.0028 1.0 1.04 0.73 
WWTP 20.0 ~ 0.18 0.40 0.0028 1.0 1.04 0.13 
Fly Ash Pile 9.0 O.D78 0.40 0.0028 1.0. 1.04 0.06 

Mercury Reference 0.017 0.048 0.40 0.0028 1.0 1.04 0.02 
·Wetland Area 0.057 0.034 0.40 0.0028 1.0 1.04 0.01 
WWJ1' 0.270 0.020 0.40 0.0028 1.0 1.04 0.01 
Fly Ash Pile 0.360 0.019 0.40 0.()028 1.0 1.04 0.01 

jNickel Reference 10.0 0.39 0.40 0.0028 1.0 1.04 0.19 
Wetland Area 15.0 ~ 0.40 0.40 0.0028 1.0 1.04 0.21 
WWTP 10.0 0.39. 

.. 

0.40 0.0028 1.0 1.04 0.19 
Fly Ash Pile 18.0 0.39. 0.40 0.0028 1.0 1.04 0.21 

Zinc Reterence 94.0 34.0 0.40 0.0028 l.u 1.04 14.42 
Wetland Area 46.0 ... 34.0 0.40 0.0028 1.0 1.04 14.28 
WWTP 568.0 . 28.0 0.40 0.0028 1.0 1.04 13.30 
Fly Ash Pile 22.0. 27.0 0.40 0.0028 1.0 1.04 11.30 

PCBs Reference 0.008 0.02-.. 0.40 0.0028 1.0 1.04 O.oi 
Wetland Area 0.008 0.56 0.40 0.0028 1.0 1.04 0.23 
WWJ1' 0.008 . 0.05.6 0.40 0.0028 1.0 1.04 0.02 
Fly Ash·Pile 0.008 0.039. 0.40 0.0028 1.0 1.04 0.02 

Notes:._ 
l) All concentrations in mglkg, wet Weight 
2) smarr mammar concentraaons represent a mean value for all animals CollecwcffiOm an area 
3) A value of 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected 
4) A value of 1/10 the MDL was· used to calculate the mean PCB concentration for those compounds not detected 
5) The PCB concentration in small mammals represents the total Aroc!Or 1254 ,and 1260 found in all animals 
6) The soil concentration is based on a single soil sample collected from each area · 

\215\del\fr\9902\redlail. wb2 

n'l 
(mg/kg/day) 

J.jU u.u 
3.30 0.0 
3.30 0.0 
3.30 0.1 

3.31 0.0 
3.31 0.0 
3.31 0.0 
3.31 0.0 

277.80 0.0 
277.80 0.0 
277.80 0.0 
277.80 0.0 

2.350 0.6 
2.350 0.6 
2.350 0.4 
2.350 o.s 

3.00 u.l 
3.00 0.2 
3.00 0.0 
3.00 0.0 

0.10 0.2 
0.10 0.1 
0.10 0.1 
0.10 o:1 

NA ERR 
NA ERR 
NA ERR 
NA ERR 

139.00 0.1 
139.00 0.1 

. 139.00 0.1 
139.00 0.1 

9.00 0.0 
9.00 0.0 
9.00 0.0 
9.00 0.0 
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Table SO (conrd.). Hli2Jird Quotient Calculations for Red-tailed Hawk 
A vtex Fibers Site 
Front Royal, VA 
F ebrtJal)' 1999 

~Oil UlflC. Mil mg. • ftUr uosc: 
(mgikg) 

;';:""· l.onc. 
(kg/day) Rate 

0

(~76.9~~!)' (mgikglday) 
(mglkg) 

4.~ 0.15 U.'HJ 

~:~~~: 
I.U l.U4 u.u. 

Wetland Area 3.8 0.18 0.40 1.0 1.04 0.09 
WWTP 3.() 0.092 U.40 0.0028 1.0 1.04 0.05 
Fly Ash Pile 45.0 0.31 0.40 0.0028 1.0 1.04 0.26 

Wetland Area g~~ 0.45 0.40 
~:~g~~ 1.0 1.04 0.19 

0.30 0.40 . 1.0 1.04 0.13 
WV/TP 0.24 0.14 0.40 0.0028 1.0 1.04 0.06 
Fly Ash Pile 0.21 0.14 0.40 0.0028 1.0 1.04 0.06 

13.0 1.10 0.40 ~:gg~~ 1.0 1.04 0.50 
Wetland Area 13.0 0.78 0.40 1.0 1.04 0.36 
W\\'TP 12.0 0.78 0.40 0.0028 1.0 1.04 0.36 
Fly Ash Pile 13.0 0.95 0.40 0.0028 1.0 I 1.04 0.43 

ee 12.0 5.60 0.40 0.0028 1.0 1.04 2.36 
Wetland Area 34.0 4.00 0.40 0.0028 1.0 1.04 1.76 
WWTP 13.0 3.10 0.40 0.0028 1.0 1.04 1.33 
Fly Ash Pile 28.0 6.20 0.40 0.0028 1.0 1.04 2.66 

Lead 1"/.0 •.• 0 0.40 0.002• 1.0 1.04 1.21 
Wetland Area 22.0 4.00 0.40 0.0028 1.0 1.04 1.73 
W\llTP 20.0 0.81 0.40 0.0028 1.0 1.04 0.40 
Fly Ash Pile 9.0 0.092 0.40 0.0028 1.0 1.04 0.06 

~:~~; ~:~;~ 
0.40 

~:~~~: ::~ 
1.04 0.03 

Wetland Area 0.40 1.04 O.Q3 
WWTP 0.270 0.024 0.40 0.0028 1.0 1.04 0.01 

'Fly Ash Pile 0.360 0.025 0.40 0.0028 1.0 1.04 0.01 

Nickel IU.U 
~:~; 

0.40 
~:~~~: 

1.0 1.04 
~:~~ W etl1111d Area 15.0 0.40 1.0 1.04 

WV/TP 10.0 0.48 0.40 0.0028 1.0 1.04 0.23 
Fly Ash Pile 18.0 0.47 0.40 0.0028 1.0 1.04 0.25 

If-InC 94.0 67.0 0.40 0.0028 1.0 1.04 28.15 
Wetland Area 46.0 40.0 0.40 0.0028 1.0 1.04 16.77 
WWTP 568.0 31.0 0.40 0.0028 1.0 1.04 14.55 
Fly Ash Pile 22.0 34.0 0.40 0.0028 1.0 1.04 14.21 

PCBS g:gg: 0.064 
~::~ ~:~~~: 

1.0 
::~: ~:~; Wc::tland Area 2.000 1.0 

WWTP 0.008 0.210 0.40 0.0028 1.0 1.04 0.09 
I Fly_ Ash Pile 0.008 0.260 0.40 0.0028 1.0 1.04 0.11 

Notes: 
I ) All concentnuions in mglkg, wet wei,8hf 
2) Small mammal concentmtions represent a maximum value for all aniinBlS collected from an area 
3) A value of I/2 the MDL was used to Calculate the mean metal concentration for those compounds not detected 
4) A value of 1/1 0 !he MDL was used to calcuhue !he mean PCB conccntr.Uion For !hose compounds not detected 
5) The PCB concentration 1n small mammals represents the total Aroclor 1254 and 1260 found in all animals 
6) The soil concentration is based on a single soil sample collected from ~h area 

121 5\dellfr\9902\rcdtail. wb2 

"'< 
(mgikg/da 

U.ii U.2 

• 0.33 0.3 
0.33 0.1 
0.33 0.8 

U.iL u.o 
0.33 0.4 
0.33 02 
0.13 0.2 

2/.•u u.u 
27.80 0.0 
27.80 0.0 
27.80 0.0 

~:~~ ~~5~ 
0.235 5.6 
0.235 11.3 

0.30 4.0 
0.30 5.8 
0.30 1.3 
0.30 . 0.2 

O.Ql 3.2 . 
0.01 3.1 
0.01 1.1 
0.01 1.1 

~1 ~~ 
NA ERR 
NA ERR 

13.90 2.0 
\3.9U 1.2 
13.9U 1.0 
13.90 1.0 

~:~~ . ~:~ 
0.90 0.1 
0.90 0.1 



AR300482AR300482

r 

c;nemu:aJ LOcation 

Table 50 ( oon~d.). Hazard Quotient C81culations for Red-tailed Hawk 
' A vtr:x Fibers S ;ite -

Front Royal, VA 
February 1999 

>011\..00C. Max. cconc. Jngesuon Kate >oh •ng. "ur : J>oay c1gnt vuse 
(mgikg) in Mammals (kg/day) Rate (1/0.96 kg) (mg/kglday) 

(mgikg) 
Arsemc 

1 

Keterence ,_, . U.l) u.•u u.uu'" l.U \.\)4 u.u~ 

Wetland Area 3.8 0.18 0.40 0.0028 1.0 1.04 0.09 
WW!l' 3.0 0.092 Q.40 0.0028 1.0 1.04 0.05 
Fly Ash Pile 45.0 0.31 0.40 0.0028 1.0 1.04 0.26 

Cadmium Reference 0.14 0.45 0.40 u.uu28 1.0 1.04 0.19 
Wetland Area 0.20 0.30 0.40 0.0028 1.0 1.04 0.13 
WW!l' 0.24 0.14 0.40 0.0028 1.0 1.04 0.06 
Fly Ash Pile 0.21 0.14 0.40 0.0028 1.0 1.04 0.06 

Chromiun Reference 13.0 1.10 0.40 0.0028 1.0 1.04 0.50 
Wetland Area 13.0 0.78 0.40 0.0028 1.0 1.04 0.36 
WWTP 12.0 0.78 0.40 0.0028 1.0 1.04 0.36 
Fly Ash Pile 13.0 0.95 0.40 0.0028 1.0 1.04 0.43 

Copper Reference 12.0 5.60 0.40 0.0028 1.0 1.04 2.36 
Wetland Area 34.0 4.00 0.40 0.0028 1.0 1.04 1.76 
WWTP 13.0 3.10 0.40 0.0028 1.0 i.04 1.33 
Fly Ash Pile 28.0 6.20 0.40 0.0028 1.0 1.04 2.66 

. 

J..ead Reference 17.0 2.80 0.40 0.002H 1.0 I.U4 1.21 
Wetland Area 220 4.00 0.40 0.0028 1.0 1.04 1.73 
WWTP 20.0 0.81 ' 0.40 0.0028 1.0 1.04 0.40 
Fly Ash Pile 9.0 0.092 ..... '0.40 0.0028 1.0 1.04 0.06 

Mercury Reference 0.017 0.076 0.40 0.0028 1.0 1.04 0.03 
Wetland Area 0.057 0.074 0.40 0.0028 1.0 1.04 0.03 
WW!l' 0.270 0.024 0.40 0.0028 1.0 1.04 0.01 
Fly Ash Pile 0.360 0.025 0.40 0.0028 1.0 1.04 0.01 

Nickel Reference 10.0 0.76 0.40 0.0028 1.0 1.04 0.35 
Wetland Area 15.0 0.47 0.40 0.0028 1.0 1.04 0.24 
WWTP 10.0 0.48 0.40 0.0028 1.0 1.04 0.23 
Fly Ash Pile 18.0 0.47 0.40 '0.0028. 1.0 1.04 0.25 

Zinc Reference 94.0 67.0. - 0.40 0.0028 1.0 1.04 28.15 
Wetland Area 46.0 40.0 0.40 0.0028 1.0 1.04 16.77 
WWTP 568.0 31.0 0.40 0.0028 1.0 1.~ 14.55 
Fly Ash Pile 22.0 34.0 0.40 0.00.28 1.0 1.04 14.21 

J>CBs - Reference 0.008 0.064 0.40 0.0028 1.0 1.04 0.03 
Wetland Area 0.008 2.000 0.40 0.0028 1.0 1.04 0.83 
WWTP 0.008 0.210 0.40 0.0028 1.0 1.04 0.09 
Fly Ash Pile D.008 0.260 0.40 0.0028 1.0 1.04 0.11 

Notes: 
1 ) All concentrations in mglkg. wet weig~t 
2) Small mammal concentrations- rep-resent a maximum value for aU animals collected from- an area 
J) A v-alue ~f 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected 
4) A value _of-1/1 0 the MDL was used to calculate thci: ri1ean P<:;B ~ncentraiion fOr those c;:ompounds not detected 
5) The PCB concentration in Slii<ilriliammaiS repreSentS-the total Aroclor l2S4 SJnd 1260 found in all animals 
6) The soil concentratiOn is based on a single soil sample collected from each are.a 

\215\del\fr\9902\redtail. wb2 

nl..l 
(mgikglda 

.LlU u.u 
. 3.30 0.0 

3.30 0.0 
3.30 0.1 

3.31 0.1 
3.31 0.0 
3.31 0.0 
3.31 0.0 

277.80 0.0 
277.80 0.0 
277.80 0.0 
277.80 0.0 

2.350 1.0 
2.350 0.8 
2.350 0.6 
2.350 .· 1.1 

3.00 0.4 
3.00 0.6 
3.00 0.1 
3.00 0.0 

0.10 0.3 
0.10 0.3 
0.10 0.1 
0.10 0.1 

NA ERR 
NA ERR 
NA ERR 
NA ERR 

139.00 u.~ 

139.00 0.1 
139.00 0.1 
139.00 0.1 

9.00 0.0 
9.00 0.1 
9.00 0.0 
9.00 0.0 
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Table 31. Hazmd Quotient Calculations for Red Fox 
A vtcx Fib= Site 
Front Royal, VA 
February 1999 

tVlcan 1...onc. lNUe AUr uose 
(mglkg) (kg/day) 

fOO~g. "~~h.;~f' (mgikglday) 
(mgikg) 

•. J U.JU U.4J< U.u!~ I.U U . .l7 . ~:~;. I w CUWIU Area 3.8 0. I I 0.432 0.012 1.0 0.37 
\\'\VTP 3.0 0.076 0.432 0.012 1.0 0.37 om 
Fly Ash Pile 45.0 0.19 0.432 0.012 1.0 0.37 0.23 

0.14 0.18 0.432 U.UIL I.U US/ u.u; 
Wc:tlandArea 0.20 0.17 0.432 0.012 1.0 0.37 0.03 
WWTP 0.24 0.12 0.432 0.012 1.0 0.37 0.02 
Fly Ash Pile 0.21 0.12 0.432 0.012 1.0 0.37 0.02 

13.0 0.62 UAJ< O.OL< I.U ~:;; 
0.10 

Wetland Area 13.0 0.50 0.432 0.012 1.0 0.14 
W\VTP 12.0 .. 0.56 0.432 0.012 1.0 0.37 0.14 
Fly Ash Pile 13.0 . 0.67 0.432 0.012 1.0 0.37 0.16 

.,, 12.0 3.1 
~::~~ 

O.OIZ- 1.0 0.37 0.55 
Wetland Area 34.0 3.0 0.012 1.0 0.37 0.63 
WWTP 13.0 2.2 0.432 0.012 1.0 0.37 0.41 
Fly Ash Pile 28.0 2.8 0.432 0.012 1.0 0.37 0.57 

Lead 1/.U U.>Y 
~:~~ 

U.UI2 
::~ 

U . .l7 U.17 
Wc:tll!Ild Area 22.0 1.60 0.012 0.37 0.35 
WWTP 20.0 0.18 0.432 0.012 1.0 0.37 0.12 

iF1y Ash Pile 9.0 O.D78 0.432 . 0.012 1.0 0.37 0.05 

"" U.U17 u.u.. U.4.l< U.UI2 I.U U.J/ U.u! 
Wetland Area 0.057 0.034 0.432 0.012 1.0 0.37 0.01 
W\VTP 0.270 0.020 0.432 0.012 1.0 0.37 0.00 
Fly Ash Pile 0.360 0.019 0.432 0.012 1.0 0.37 0.00 

NICkel IU.U U . .l9 

~::~~ 
U.UI2 

::~ 
037 U.ll 

Wetland Area 15.0 0.40 0.012 0.37 0.13 
WWTP 10.0 0.39 0.432 0.012 1.0 0.37 0.11 
Fly Ash Pile 18.0 - 0.39 0.432 0.012 1.0 0.37 0.14 

Zmc 94.0 
~::~ ~::~~ ~:~:; I.U ~:~; ~::~ Area 46.0 1.0 

WWTP . 568.0 28.0 0.432 0.012 1.0 0.37 7.00 
.Fly Ash Pile 22.0 . 27.0 0.432 0.012 1.0 0.37 4.41 

PCBs 0.008 0.02 0.432 0.012 1.0 0.31 0.00 
Wc:tland Area 0.008 0.56 0.432 . 0.012 1.0 0.37 0.09 
WWTP 0.008 0.056 0.432 0.012 1.0 0.37 0.01 
I Fly Ash Pile 0.008 0.039 0.432 0.012 1.0 0.37 0.01 

Notes: 
II All concenll1llions in mglkg. wet weight 
2l Small mammal concentrations represent a mean value for all animals collected from an area 
'3) A value of 112 the MDL was used to calcu\<Ue the mean metal concentration fcirtbose compounds not detected 
4) A "'alue of 1/10 the MDL was used to calculale the mean PCB concentration for those compounds not detected 
5) The PCB concenntion in smaJl mammals represents the total Aroclor 1254 and 1260 found-in all animaJs 
6) The soil concentnuion is ba.sed on a single soil sample collected from each area · 

1215\de~fr\99021fox.wb2 

~ 

(mgikglday) 

U.IJ - 0.2 
0.15 0.2 
0.15 0.2 
0.15 1.5 

0.75 
~:~ 0.75 

0.75 0.0 
0.75 0.0 

0.17 U.9 
0.17 0.8 
0.17 0.8 
0.17 1.0 

I.UU 0.5 
1.00 ... 0.6 
1.00 0.4 
1.00 0.6 

U.IS 1.1 
0.15 2.4 
0.15 . 0.8 
0.15 0.3 

U.UI 
0.01 
0.01 0.4 
0.01 0.5 

~~:~~ 
u.u 
0.0 

62.50 . 0.0 
62.50 0.0 

25.UU ~:; 25.00 
25.00 0.3 
25.00 0.2 

0.10 0.\J 
0.10 0.9 
0.10 0.1 
0.10 _O.l 
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Table 5 I (conrd.). Hazard Quotient Calculalions for Red Fox 
. Avtex Fibers Site 

Mean <..one. 

Front Royal, VA 
February 1999 

, .~ngcsnon ru1LC ooumg. twr oooy wergm uose 
(mglkg) in Mammals (kg/day) R:ate (112.7 kg) (mg/kg/day) 

(mglkg) 
Arsenic Kererence ._, 

. U.IU UAJ.l U.llll l.U U.j/ . 

Wetland Area 3.8 0.11 0.432 0.012 1.0 0.37 
WWTP 3.0 0.076 0.432 0.012 1.0 0.37 
Fly Ash Pile 45.0 0.19 0.432 - 0.012 1.0 0.37 

Cadmium Reference 0.14 0.18 0.432 0.012 1.0 0.37 
Wetland Area 0.20- 0.17 0.432" 0.012 1.0 0.37 
WWTP 0.24 0.12 0.432 0.012 1.0 0.37 
Fly Ash Pile 0.21 0.12 0.432 0.012 1.0 0.37 

Chromiun Rererence 13.0 0.62 0:432 O.IJI2 1.0 0.37 
Wetland Area 13.0 0.50. 0.432 0.012 1.0 0.37 
WWTP 12.0 0.56 -. 0.432 0.012 1.0 0.37 
Fly Ash Pile 13.0 0.67 0.432 0.012 1.0 0.37 

, ... 
Copper Reference 12.0 3.1 0.432 0.012 1.0 0.37 

Wetland Area 34.0 3.0 0.432 0.012 1.0 0.37 
WWTP 13.0 2.2 0.432 0.012 1.0 0.37 
Fly Ash Pile 28.0 2.8 - 0.432 0.012 1.0 0.37 

Lead Reference 17.0 0.59" 0.432 0.012 1.0 0.37 
Wetland Area 22.0. - 1.60 0.432 0.012 1.0 0.37 
WWTP 2M _ 0.18 0.432 0.012 1.0 0.37 
Fly Ash Pile 9.0 0.078 0.432 0.012 1.0 0.37 

Mercury Reference 0.017 0.048 0.432 0.012 1.0 0.37 
Wetland Area 0.057 0.034 . 0.432 0.012 1.0 0.37 
WWTP 0.270 0.020 - 0.432 0.012 1.0 0.37 
Fly Ash Pile 0.360 0.019 0.432 0.012 1.0 0.37 

Nickel Reference 10.0 0.39 0.432 0.012 1.0 0.37 
Wetland Area 15.0 0.40 0.432 0.012 1.0 0.37 
WWTP 10.0 0.39 0.432 0.012 1.0 0.37 
Fly Ash Pile 18.0 0.3? 0.432 O.IJI2 1.0 0.37 

Line Reference 94.0 34.0 0.432 0.012 1.0 0.37 
Wetland Area 46.0 34.0 0.432 0.012 1.0 0.37 
WWTP 568.0 28.0 0.432 0.012 1.0 0.37 
Fly Ash Pile 22.0 27.0 0.432 0.012 1.0 0.37 

PCBs Reference 0.008 0.02 . 0.432 0.012 1.0 0.37 
Wetland Area o:oos. . 0.56 0.432 0.012 1.0 0.37 
WWTP 0.008 0.056 0.432 0.012 1.0 0.37 
Fly Ash Pile 0.008 0.039 0.432 0.012 1.0 0.37 

" . -· ·- . .. -

Notes: 
I) All concentrations in mg/kg, wet weight 
2) Small mammal coricentrations represent a mean vatuC for all animals oollectt~d .from an area 
3)_A Value of 112 the MDL was used to calculate the mean meW concentraiion for those compounds not detected 
4) A value of 1/10 the MDL was used to calcqlate the mean PCB concentration for those compounds not detected 

· 5) The PCB concentration in small mammals represents the total Aroc:lor 1254 and 1260 round in all animals · 
6) The soil concentration is based on a_ single soil samPle collected from each area 

· \215\dellfr\9902\fox.wb2 

U.U4 

O.D3 
0.03 
0.23 

0.03 
0.03 
0.02 
O.D2 

0.16 
0.14 
0.14 
0.16 

0.55 
0.63 
0.41 
0.57 

0.17 
0.35 
0.12 
0.05 

0.01 
O.Ql 
0.00 
0.00 

0.11 
0.13 
0.11 
0.14 

5.85 
5.64 
7.00 
4.41 

0.00 
0.09 
0.01 
0.01 

LUI\tL 1:1<.! 
(mg/kg/day) 

l.OU u.u 
!.SO 0.0 
1.50 0.0 
1.50 0.2 

7.50 0.0 
7.50 0.0 

'7.50 0.0 
7.50 0.0 

1.70 0.1 
1.70 0.1 
1.70 0.1 
1.70 0.1 

10.00 0.1 
10.00 0.1 
10.00 0.0 
10.00 0.1 

1.50 0.1 
1.50 0.2 
!.SO 0.1 
!.SO 0.0 

0.10 0.1 
0.10 0.1 
0.10 0.0 
0.10 0.0 

625.00 0.0 
625.00 0.0 
625.00 0.0 
625.00 0.0 

250.00 0.0 
250.00 0.0 
250.00 0.0 
250.00 0.0 

0.13 0.0 
0.13 0.7 
0.13 0.1 
0.13 0.0 

-----------~----==-=-=-==-===========' 
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I :.011 \..OOC. 

(mglkg) 

4.) 

w .. ,, "'Area 3.8 

w '" 3.0 
Fly Ash Pile 45.0 

Area ~:~~ 
'~TI 0.14 

Ash Pile 0.21 

13.0 

• 13.0 
WWlr 12.0 
Fly Ash Pile 13.0 

I~" PI''" 
w"'""" Area 

11.0 
34.0 

w 1r 13.0 
I Fly Ash Pile 28.0 --

!Lead ~~:~ WC:UWloArea 
WWir 20.0 -

Fly Ash Pile 9.0 

• ~:~~; 
jWWlr 0.270 I Fly Ash Pile 0.360 

INICkCI 
Wetland Area 

10.0 
15.0 

WWTP 10.0 
Fly Ash Pile 18.0 -

llmc 94.0 - -
'""&'"Area 46.0 

"" <r 568.0 
I fi>· Ash Pile 22.0 -

tPctls u.uu• 
Wetland Area 0.008 
WWTP 0.008 
Fly Ash Pile 0.008 

Notes: 

Table S1 (confd.). Hazard Quotient Calculations for Red Fox 
A vtcx Fibers Site 
Front Royal. VA 
Fcbrtllll)' 1999 

I i;""· \..OOC. ·= ouumg. f\U" 
D(~h.;~~r (kg/day) RlUC 

~::~ ~::~~ ~:~:~ ::~ 
0.37 . 
0.37 

0.092 0.432 0.012 1.0 0.37 
0.31 0.431 0.012 1.0 0.37 

~;~ ~::~; ~:~:; 
1.0 0.37 
1.0 0.37 

0.14 0.432 0.012 1.0 0.37 
0.14 0.432 0.012 1.0 0.37 

1.10 
~::~; ~:~:~ ::~ 

0.37 
0.78 0.37 
0.78 0.432 0.012 1.0 0.37 
0.95 0.432 0.012 1.0 0.37 

5.60 
~::~~ ~:~:; 

1.\1 0.37 
4.00 !.0 0.37 
3.10 0.432 0.012 1.0 0.37 
6.10 0.432 0.012 1.0 0.37 

L~U 

~::~~ ~:~:~ ::~ 
0.37 

4.00 0.37 
0.81 0.432 0.012 1.0 0.37 

0.092 0.432 0.012 1.0 0.37 

~:~;~ ~::~~ ~:~:; 
1.0 0.37 
1.0 0.37 

0.024 0.432 0.012 1.0 0.37 
0.025 0.432 0.012 1.0 0.37 

0.70 
~::~; ~:~:; ::~ 

0.37_ 
0.47 OJL. 
0.48 0.432 0.012 1.0 0.37 
0.47 0.432 0.012 1.0 0.37 

67.0 0.432 
~:~:; 1.0 0.37 

40.0 0.432 1.0 0.37 
3!.0 0.432 0.012 .1.0 0.37 
34.0 0.432 0.012 1.0 0.37 

U.UM U.4.ll U.UIL l.u U..l/ 

2.000 0.432 0.012 1.0 0.37 
0.210 0.432 0.012 1.0 0.37 
0.260 0.432 0.012 1.0 0.37 

1 } All concentrations in mglkg. wet weight 
2) Small mammal cotu:enT.r'aiions represent a. max.. value based on all animals collected from an area . 
3) A value of 112 the MDL was used to calculate the mean metal concentration for those compounds noi detected 
4) A value of 1/10 the MDL was used to ealculaie the mean PCB concentration for those compounds not detected 
5) The PCB concentration in small mammals represents the total Arocior 1254 and 1260 fourid in all animals 
6) The soil concentration is based on a single soil sample collectc:d from each area 

121 5\del\fr\9902\fox. wb2 

UU>C ""~ 
(mglkglday) 

u.u• U.IO u.o 
0.05 0.15 0.3 
O.o3 0.15 0.1 
0.25 0.15 1.7 

0.07 0.75 0.1 
0.05 0.75 0.1 
0.02 0.75 0.0 
0.02 0.75 0.0 

0.23 0.17 1.4 
0.18 0.17 !.1 
0.18 0.17 1.0 
0.21 0.17 !.2 

0.95 1.00 0.9 
0.79 1.00 0.8 
0.55 1.00 0.6 
1.12 1.00 1.1 

0.52 0.15 3.5 
0.74 0.15 4.9 
0.22 0.15 1.5 
0.05 0.15 0.4 

0.01 0.01 
0.01 0.01 1.2 
0.01 0.01 0.5 
0.01 0.01 0.6 

0.17 ~;:;~ 0.0 
0.14 0.0 
0.12 62.50 0.0 
0.16 62.50 0.0 

~~;; ;;:~~ . 0.4 
0.3 

7.48 25.00 0.3 
5.53 25.00 0.2 

U.UI U.IU 0.1 
0.32 0.10 3.2 
O.D3 0.10 0.3 
0.04 0.10 0.4 
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1 t..nemlcaJ J....Ocauon I ~0!1 \..OOC. 

Table 51 (contd.). Hazard Quotient Calculations for Red Fox 
Aytcx Fibers Site 
Front Royal, VA 

<· February 1 !1)19 

Max. I...OOC. mgesuon= ~oumg. A.U" t>oay we1gnt uose 
(mglkg) in Mammals (kg/day) RaJe (1(2.7 kg) (mglkglday) 

(mglkg) 
1Arsemc Ketercnce 4.0 U.D UML ~:~g l.U U .. H · U.U4 

Wetland Area 3.8 0.18 0.432 1.0 0.37 0.05 
WWTP 3.0 0.092 0.432 0.012 1.0 0.37 0.03 
Fly Ash Pile 45.0' 0.31 0.432 0.01.2 1.0 0.37 0.25 

Cadmium Reference 0.14 0.45 0.432 0.01.2 1.0 0.37 O.Q7 
Wetland Area 0.20 ' 0.30 0.432 0.0!2 1.0 0.37 0.05 
WWTP 0.24 0.14 0.432 0.012 1.0 0.37 0.02 
Fly Ash Pile 0.21 0.14 0.432 ' 0.0!2 1.0 0.37 0.02 

Chromiun 1Keference 13.0 1.10 0.432 0.012 1.0 0.37 0.23 
Wetland Area 13.0. 

·· .. 
0.78 0.432 o.on 1.0 0.37 0.18 

WWTP !2.0 0.78 '0.432 0.0!2 1.0 0.37 0.18 
Fly Ash Pile 13.0 0.95 0.432 0.012 1.0 0.37 0.21 

.. 
Copper Reference 12.0 S.bU 0.432 0.012 LU 0.37 U.YS 

Wetland Area 34.0 4.00 0.432 o.ou 1.0 0.37 039 
WWTP 13.0 3.10 0.432 0.012 1.0 0.37 0.55 
Fly Ash Pile 28.0 6.20 0.432 o.on 1.0 0.37 1.12 

Lead Reference 17.0 2.80 0.432 0.012 1.0 0.37 0.52 
Wetland Area 22.0 4.00 0.432 0.012 1.0 0.37 0.74 
WWTP 20.0 0.81 0.432 0.012 1.0 0.37 0.22 
Fly Ash Pile 9.0 0.092 0.432 0.012 1.0 0.37' 0.05 

Mercury Reference 0.017 0.076 0.432 0.0!.2 1.0 0.37 0.01 
Wetland Area 0.057 0.074 0.432 0.012 1.0 0.37 O.Ql 
WWTP. 0.270 0.024 0.432 0.1}12 1.0 0.37 0.01 
Fly Ash Pile 0.360 0.025 0.432 0.012 1.0 0.37 0.01 

Nickel Reference 10.0 0.76 0.432 0.012 1.0 0.37 0.17 
Wetland Area 15.0 0.47 0.432 0.012 1.0 0.37 0.14 
WWTP 10.0 0.48 0.432. 0.0112 1.0 0.37 0.12 
Fly Ash P-ile 18.0 0.47 0.432 0.0!2 1.0 0.37 0.16 

fZinc Reference 94.0 67.0 0.432 0.012 1.0 0.37 11.13 
Wetland Area 46.0 '40.0 0.432 0.012 1.0 0.37 6 .. 60 
WWTP 568.0 31.0 0.432 o.on2 1.0 0.37 7.48 
Fly Ash Pile 22.0 34.0 . 0.432 0.012 1.0 0.37 5.53 

PCBs Reference 0.008 0.064 0.432 0.012 1.0 0.37 0.01 
Wetland Area 0.008 2.000 0.432 0.012 1.0 0.37 0.32 
WWTP 0.008 0.210 0.432 0.012 1.0 0.37 0.03 
Fly Ash Pile 0.008 0.260 0.432 0.012 1.0 0.37 0.04 

-- ----· --- ··-·· --- -

Notes: 
1) All concentrations in mg!kg, wet weight _ _ _ 
2) Small mammai concentrations represen't a max. value based on all animals colle~ed from an area . 
3) A value of 112 the MDL was used to calculate lhe mean metal concentration fin lhose CompoUnds not detected 
4) A value of Ill 0 the MDL was used to calculate the mean PCB concentration fOr thcise compounds not detected 
5) The PCB conceritration in -small mammals represents the total Aroclor 1254 and 1260 fouild in all animaJs 
6) ThC soil conceritration is_based on a s_i~gle soil sample collected from each area 

1215\dellfr\9902\fox. wb2 

I..V.'U:I.. n'< 
(mglkglday) 

uu u.u 
1.50 0.0 
1.50 0.0 
1.50 0.2 

7.50 0.0 
7.50 0.0 
7.50 0.0 
7.50 0.0 

1.70 0.1 
1,.70 0.1 
1.70 0.1 
1.70 0.1 

10.00 0.1 
11}.00 0.1 
10.00 0.1 
10.00 0.1 

1.50 0.3 
1.50 0.5 
1.50 0.1 
1.50 0.0 

0.10 0.1 
0.10 0.! 
0.10 0.1 
0.10 0.1 

625.00 0.0 
625.00 0.0 
625.00 0.0 
625.00_ 0.0 

2SO.OO 0.0 
250.00 0.0 
250.00 0.0 
250.00 0.0 

0.13 0.1 
0.13 2.5 
0.13 0.3 
0.13 0.3 
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Table n. HaDrd Quotient Calcullliom: f« Mink 
Avta Fibers Site 
Front Royal. VA 
Fobnmy 1999 

~·=·~ ~~ 

I (m.;;)' 1"(';,~)~- infi.t. (kg/day) ~-"'·· 

~ I...,..,' g:~~: ~t~:n-1) "·'" . ~;;;;:: 
U.ll4 

3.30 0.086 O.ll4 
002 (BMI-2) 1.110 0.0011 0,078 0.114 O.CXI02 

Outfdl 004 (BMI-4) 2.110 O.OOll 0.078 O.ll4 0.0002 
(BMI-6) 0.9.4 0.0000 0.1>70 0.114 0.0002 

' Oulfdl ~~N~.:'n-1) 
0.11 0.0015 0.09 0.114 

~::i O.lS 0.0015 O.l2 0.114 
()ulfdl 002 (BM!-2) 0.17 0.0015 0.12 0.114 0.0002 
Oud"dl 004 (BMI-4) 0.12 0.0015 0.12- 0.114 0.0002 
Downmum (BMI-6) 0.16 0.0000 0.12 0.114 0.0001 

1~o:d1 ~t~:n-1> ·:; ::;;;;~ :~; 
U.ll4 ::= 0.114 

~g:~~: ~ (BMI-2) 
7.90 0.0025 0.35 O.ll4 O.CH;l02 

I)()( (B MI--4) 11.50 0.0025 0.36 OJJ4 0.0002 
(BMI-6) 6.90 0.0000 0.34 O.t14 0,0002 

~OW<• 1~"'~~=-"~:n-1) 12.30 
~;;;;~ 

,_., 0.114 
~:;;;;:~ ~d·o_ 1.10 0.114 

Qutfdl 002 (BMI-2) .C.80 0,002.$ 0.73 0.114 0.0002 
Qud"dl 004 (BMI-4) 4,50 0.0025 0,75 0.114 0.0002 
~mcam (BMI-6) 3.00 0.0000 0.81 0.114 0.0002 

..... 
~~~~~~.:'n-1) 

1230 0.0011 O.Q7 : ::: 0.0002 
12.00 0.001 I 0.078 0.0002 

002 (BMI-2) 7.30 0.0011 0.078 0.114 0.0002 
~~tf~l 004 (BMI-4) 4.!!0 0.0011 0.10 0.114 0.0002 

(BMI-6) !!.30 0.0000 0.07 0.114 0.0002 

M=ury 

l~;.';t
2 :~~ 

0.0001 :;~ :::: ~:~ 0.0001 
' "'""'-,; 0.12 0.0001 0.22 0.114 0.0002 

1(~~-'l) 0,032 0.0001 0.19 0.114 0.0002 
o.os 0.0000 019 0.114 0.0002 

'""" l~::;.~t~:.,-1) 
•. 4U 

~;;;;;~ 
U.>l 0.114 

~:;;;;:~ <.90 0.3! 0.114 
louofatl 002 (BMI-2) 4.!!0 0.00!!0 038 0.114 0.0002 
Oulfall 004 (BMl-4) .C.20 0.0050 039 0.114 0.0002 
Downsnum (BMT-6) 3.60 0.0000 0.36 0.114 0.0002 

I""' 'l?.;.'~t~~l-ll ;;_;;;; :~~ :~~ :::: : ;;;;:~ 
Outfall 002 (BMf-2) )0.00 0.0025 (9.00 0.114 0.0002 
Ourfalll)()( (B-MI-4) 29.00 O.OOl!i 10.00 0.114 0.0002 
Downstream (BMI-6) 25.00 0.0000 21.00 0.114 0.0002 

............ , 
l~:~t~.:'n-t) ~~:; 0.00003 O.Q76 

~::: 
0.0002 

0.0000) 0.089 0.0002 

lo;;.r;lt::l~) 
0.0013 0.00003 0.21 0.114 0.0002 

~:~ ~= ~;~ 
0.114 0.0002 
0.114 0.0002 

Notes. 
1 ) All eonc:entn.uonsm m!}'ka:. 'Wd ~aht 
2) Tiuue coneti'ltn.tioris ~ •'rilc:.n value fci ill-fish or clams eollec~cd from an V'el 

3) A Vlllue of Ill the MDL wu used to calculate themun mNI c:oncentn.tion for those compounds not dCieetcd 
4) A Vlliue of 1110 the MDL wu used to ta.lc:ulatc- the- n1e.an PCB conc:cnntion for those compounds not detcclcd 
S) The PCB con~tmiofl tn tissue ~ts the- totli'Aroc:lor 1254 and 1260 -found in the fish 
6} The sc-dtmcnt c:onc:ma-.uoa ts based on a sinslc- sed.imc-ttt SDnplc-
'?)Model US\Imc-s .:a d..tc-c of 100% fish 

\215\dd\fr\9902\minl:..wbl 

.•. 
4!-

0.057 
0,057 
0.05'? 

u.uo. 
0.057 
0.057 
0,057 
0.057 

:::~; 
0.057 
0.057 
0.057 

"-"" 
0.057 
0.057 
0.0!!7 
0.0!!7 

~~;; 
0.0$7 
0.0!!7 
0.057 

:::;; 
0.0!!7 
0.0!!7 
0.0!!7 

"·"'· 0.0!!7 
0.0!!1 
0.0!!7 
0.0!!7 

::~;; 
0.0!!7 
0.057 
0.057 

0.057 
0.057 
0.057 
O.OS7 
0.057 

AU. 
";;"X,~:;'' (mZday) (~;;;~) 

::~ :~ ~:~~ "·" 0.1 
0.15 0.1 

1.0 1.90 om 0.15 0.1 
1.0 1.90 0.02 o.rs 0.1 
1.0 1.90 0.02 0.15 0.1 

:: ;;; ::~~ : ;~ :: 
1.0 1.90 0.03 0.75 0.0: 
1.0 1.90 0.03 0.75 0.0 
1.0 1.90 0.03 0.75 0.0 

1.0 !.YO ::: 0.17 0.5 
1.0 1.90 0.17 0.5 -
1.0 1.90 0.08 0.17 0.5 
1.0 1.90 0.03 0.17 0.5 
1.0 1.90 0.08 0.11 o.s 

::: ::;: ::~~ :~ :; 
1.0 1.90 0.16 1.00 0.2 
1.0 1.90 0.16 1.00 0.2 
1.0 1.90 0.18 1.00 0.2 

1.0 1.90 0.02 : :~ U.l 
1.0 1.90, 0.02 0.1 
1.0 1.90 0.02 O.l!l 0.1 
1.0 1.90 0.02 O.l!l 0.2 
1.0 1.90 0.02 O.l!l 0.1 

:~ :~ :~ ~~;; 
1.0 1.90 O,QS 0.027 
1.0 1.90 0.04 0.017 
1.0 1.90 0,04 0.027 '-' 

:: ;;; ~·~· ~;: ~: 
1.0 1.90 0.08 62.50 0.0 

·~ 1.90 0.09 62.!!0 0.0 
1.0 1.90 0.08 62..50 0.0 

::: :;:; : :; ~;~ :~ 
1.0 1.90 4.13 2!!.00 0.2-

1.0 1.90 4.34 25,00 0.2 
1.0 1.90 4.!16 25.00 .0.2 

1.0 190 U.02 0,10 0.2 
1.0 1.90 0.02 0.10 0.2 
1.0 1.90 o.os 0.10 o.s 

::~ 
1.90 <I.U 0.10 1.1 
1.90 0.54 0.10 5.4 
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Table S2 (COIII'd.). I:W:Ird QaotiQI.t C:a:Jcula.tioas for Mink 
A vtex Fiben Site 
Fmr~t Royal, VA 
February 1999 

! 

'-"""''""' LOCanon 1 ~- U~nc. 1 water L.onc. I M':"'_~··· 1 mg;snon ~e '":'·mg. w=mg. 
(mgA.g) (mg!L) Ill Fisb . (ko'day) ..., RAlo 

(mgA.g) (ko'day) (!Jday) 

Anon" K<•o=<e No. 2 2.10 0.0011 U.ll62 o.u4 v.~, "·"" Outfall 001 (BMI·I) 3.30 0.0011 0.086 0.114 0.0002 0.057 
Outfall 002 (BMI-2) 1.80 0.0011 0.078 0.114 0.0002 0,051 
Outfall 004 (BMI-4) 2.80 0.001 J. 0,078 0.114 0.0002 0.057 
Downsa-eam (BMI-6) 0.94 0.0000 0.07.0 0.114 0.0002 0.05_7_ 

Cadm1um Refcrerlce No.2 0.11 0.0015 0.09 0.114 0.0002 0.057 
Outfall 00 I (BMl-1) 0.18 0.0015 O.l2 0.114 0.0002 0.057 
Outfall 002 (BMl-2) 0.17 0.0015 O.t2 0.! 14 0.0002 0.057 
Outfall 004 (BMI-4) 0.12 0.0015 O.t2 0.114 0.0002 0.057 
Downstre-am (BMl-6) 0.16 0.0000 0.12 0.114 0.0002 0.057 

Chromium Reference No. 2 13.00 0.0025 039 0.114 0.0002 0.057 
Outfall 001 (BMI-1) 8.30 0.0025 0.35. 0.114 0.0002 0.057 
Outfall 002 (BMI-2) , 7.90 0.,0025 035 0.114 0.0002 0.057 
Outfall 004 (BMI--4) t !.50 0.0025 036 O.ll4 o.oo02 0.057 
Downstream (BMI-6) 6.90 0.0000 0.34 0.1\4 0.0002 0.057 

Copper Rcfcrehcc No.2 12.30 0.0025 0.45 0.114 0.0002 0.057 
Outfall 001 (BMJ-1) 5.50 0.0025 1.10 0. tl4 0.0002 0.057 
Outfall 002 (BMI-2) 4.80 0.0025 0.73 0.114 0.0002 0.057 
Outfal\ 004 (BMl-4) 4.50 o:0025 0.15 0.\14 0.0002 0.05/ 
DoW!lS1rcam (BMJ-6) 3.00 0.0000 0.81 0.114 0.0002 0.057 

L<ad Ret~nce _No. 2 12.30 0.0011 0,07 0.\14 0.0002 0.057 
Outfall 001 (BMI-1) 12.00 0.0011 0.978 0.114 0.0002 0.057 
Outfall 002 (BMI-2) 7.30 0.0011 O.Q78 0.114 0.0002 0.057 
Outfall 004 (BMI-4) 4.50 0.0011 0.10 0.114 0.0002 0.057 
Downstream (BMI-6) 5.30 0.0000 0.07 0.114 0.0002 0.057 

Mercury Reference No.2 049 0.0001 0.19 0.114 0.0002 0.0:57 
O.titfal[ 00 I (BMI-1) 0.14 0.0001 0.21 0.114 0.0002 0.057 
Outfall 002 (BMI-2) 0.12 0.0001 0.12 0.114 0.0002 0,057 
Outfafl '004 'UJMI-4) 0.032 0.0001 0.\9 0.114 0.0002 0.0:57 
OOW!lstream (BMI-6) 0.05 o.Oooo 0.19 0.114 0.0002 0.057 

N1ckel Reference No. 2 8.40 0.0050 0.31 0.114 0.0002 0,057 
Outfall 001 (BMI-l) 4.90 0.0050 0.38 0.114 0.0002 0.057 
Outfall 002 (BMI-2) 4.:50 . 0.0050 0.38 0.114 0.0002 0.0.57 
Outfall 004 (BMI-4) 4.20 .. 0.0050 0.39 0.114 0.0002 0.057 
Downsrrcam (BMI-6) 3.60 0.0000 0.36 0.114 0.0002 0.057 

Zmc Reference No. 2 44.00 0.0025 19.00. 0.114 0.0002 0.057 
Outfall 001 (BMI~I) 33.00 0.0025 19.00. 0.114 0.0002 0.0:57 
Outfall 002 (BMI·2) 30'.00 0.0025 19.00 0.114 0.0002 0,057 
Outfall 004 (BMI--4) 29.00 0.0025 20.00 0.114 0.0002 0.057 
Downstream (BMI-6) 25.00 0.0000 21.00 0.114 0.0002 0.05? 

PCBs {Total) Rcfcreoce No.2 0.0083 0.00003 0.076 0.114 0.0002 0.057 
Outfall 001 (BMI·I) 0.0082 0.00003 0.01!9 0.114 0.0002 0.057 
Outfall 001 (BMI-2) 0.0083 0.00003 '0.21 0.114 0.0002 O.OS-7 
Outfall 004 (BMI-4) 0.0084 0,00003 0.49 0.114 0.0002 0.057 
Do\\nstrcam (BMI---6) 0.0082 0.00000 2.50 0.114 0.0002 0.057 

N01es 
1) All concentrauons m m[!lkg. wet weight 
::1 > Tzssue·coric'tri'i'rillo.ns rePresent -a mean valoe 'for .ail fish· or cl'aiiii COllcCtctnTOJn3i1 area . 
J) A value on::rthe MDL """as used to calculaze the mean metal concentr.Jnon for those compounds ncrt detected 
4) A valuC of lll__O_the MDL was used.to calculaie the mean PCB cOncenD'allon for those- compounds Ml detected 
5) n1e PCB- concemrauori mtiSsuC re-presents-the total AioCiof-l2JfiOdTt66ToWid_in the fish -- · - · 
6) The sedimcnt't:oncCntr.l.tlon 1s based oil a siii£te sediment 5-aiiapre--
7) Model assumes a d1et of I 00% fish 

\21 S\de!\fr\9902\rnin'k.wbl 

~Y< c~yw';'"!'' . """' (m~) I '"' (110.52 kg) (mgA.o'day) 

l.v 1"": ~~; :~~ I :: 1.0 1.90 
1.0 1.90 0.02 1.50_ 0.0 
1.0, 1.90 0.02 1.50 0.0 
1.0 l.90 0.0'2. t.50 0.0 

1.0 1.90 0.02 7.50 o.o 
1.0 1.90 O.Q3 7.50 0.0 
1.0 1.90 O.Q3 7.50 0.0 
1.0 190 0.03 7,50 0.0 
1.0 1.90 0.03 7.50 0.0 

1.0 190 0.09 1.70 0.1 
1.0 1.90 0.08 1.70 0.0 
1.0 1.90 0.08 1.70 0.0 
1.0 1.90 0.08 1.70 0.0 
1.0 190 

.. 

0.08 1.70 0.0 

1.0 190 0.10 10.00 0.0 
1.0 1.90 0.24 10.00 0.0 
1.0 1.90 0.16 10.00 0.0 
1.0 1.90 0.16 10.00 0.0 
1.0 1.90 0.18 10.00 o.o 

10 1.90 0.02 1.50 0.0 
1.0 190 0.02 1.50 0.0 
1.0 1.90 0.02 l.SO 0.0 
1.0 1.90 0.02 l.SO 0.0 

' 1.0 1.90 0.02 1.50 0.0 

1.0 1.90 0.04 0.270 0.2 
1.0 1.90 0.05 0.270 0.2 
1.0 1.90 0.05 0.270 02 
1.0 1.90 0.04 0.270 02 
1.0 1.90 0.04 0.270 0.2 

1.0 1.90 0,07 625.00 . 0.0 
1.0 1.90. 0.08 625.00 o.o 
1.0 1.90 0.08 615.00 0.0 
1.0' 1.90 0.09 625.00 0.0 
1.0 1.90 0.08 615.00 0.0 

1.0 1.90 4.13 250.00 0.0 
1.0 1.90 4.13 250.00 0.0 
1.0 1.90 4.13 2:50.00 0.0 
1.0 1.90 4.34 250.00 0.0 
I.D 1.90 4.56 250.00 0,0 

1.0 1.90 0.02 O.l3 0.1 
1.0 1.90 0.02 0.13 0.1 
1.0 1.90 0.05 0.13 0.3 
1.0 1.90 O.ll 0.13 0.8 
1.0 1.90 0.54 0.13 4.2 
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T.J>ic 52 {conrd.). Hazed Quo:ient Ca!cula:tioos for Mink 
Avto: Fibcn Silt. 
Front Royal, VA 
February 1999 

I'"='~ ~~ 

(m;/1<&) (mW!-) 
I~·~· '"•;;:;;;)< ~~ ..... wua mg. I hU< 

-!:!- CIJd.vl 
1\n<n" IOutfall..;t;;;~-~~ '·'" ::~:: :::: ~:~~; 330 0.150 

Ou!UII 002 (BM!-2) 1.80 0.0011 0.100 0.114 0.0002 0.0.57 
Outfall 004 {BMI--4) 2.80 O.OOll 0,094 0.114 0.0002 0.0.57 
DownStream (BM[-6) 0.94 0.0000 0.100 0.114 0.0002 0.057 

' I~"""'" Nc':i~-1) : :: ~~:~ ~ :: ~::: ~:~~ ::~; 
ln.,.;.H M> (BMI·2) 0.17 O.OOIS 0.15 0.114 0.0002 0.0.57 
ln,r.n oo.. (BMI-4) 0.12 0.0015 0.1.5 O.tl4 0.0002 0.057 

(BMl-6) 0.16 0.0000 0.16 0.1\4 0.0001 OJ>S1 

~~~~tc':i~-1) 
13,00 0.002> 0,70 0.114 0.0002 0.057 
8.30 0.0025 0.57 O,ll4 0.0002 0.057 

~~utr.dt 002 (BMI-2) 7,90 0.0025 0.73 0.114 0.0002 0.057 
!~utfall 004 (BMl-4) Jl.SO 0.0025 0.60 0.114 0.0002 0,0.57 

: "'""'""' 6.90 0.0000 0.47 0.114 0.0002 0.057 

Copp<• euu:~1 oot"c':i~-11 I;;~ :~~ ~:: ~::: ~:;~ ~:~; 
·"·" ~ (BMI-21 4.80 0Jl02.5 LID OJ\4 0.0002 0.057 

(BMI-4) 4.50 0.0025 1.40 O.l!4 0.0002 0.057 
Downstrwn (BMl-6) 3.00 0.0000 !.SO 0.114 0.0002 0.057 

!"'" '';;;~-!) :~~ ~~:: ;.;;;, ~ ::: ~·~~ ~~~; 
Ou<f.tl 002 (BMI·2) 7,30 0.0011 0.100 0.114 0.0002 0.057 

M•ll 004_CB,!';I;;'~, 00 0.0011 0,25 0.114 0.0002 0.057 
5.30 0.0000 0.10 0.114 0.0002 0.057 

Mereu') 
n ... r.n Mt cB~I-1) ~~= ~~: ;~; ~ ~ ,, 

~·~~ ~~~; 0.114 
Outf•ll 002 (BMI-2) 0.12 -o.ooot 0.26 0.114 0.0002 0.057 
Q.;!r;ll 004 (BMI-4) 0.032- 0.0001 0.27 0.114 0.0002 0.057 

(BMI-6) 0.05 0.0000 0.27 0.1]4 0.0002 0.057 

N>ekel Outf~I..;,";;;~J-1) - :~ 
o.ooso 0.39 :::: . 

"·aoo2 :~;; 0,0050 0.46 0.0002 

?u~~~~~ 002 (BM1·2) 4.50 0.0050 0.51 0.114 0.0002 0.057 

~tf.all 004 (BMJ--4) 4.20 0.0050 0.47 0.114 0.0002 0.057 
(BMI-6) 3.60 0.0000 0.52 0.114 0.0002 0.057 

<me 
O"<f•ll oot'(;,~-1 I 

••. w 
;~ 

u.w ~.I" 0.0002 v.u,, 
33.00 23.00 0.114 0.0002 0.057 

~~:r::: 002 CBMI-2) 
30.00 0.0025 - 2-4.00 0.114 0.0002 0.057 

. 1 004 CBMl--4) 29.00 0.002.5 24.00 0.114 0.0002 0.057 
25,00 0.0000 17.00 0.114 0.0002 0.057 

I'<.H>IIot 
()utf•ll 001 CB~I-1) ~~:~ ~·=~ : ::~ ~: :: ~~~ ~~~; 
«_?u•:.a~~ 002 (BM:I·l) 0.0083 0,00003 1.00 0.114 0.0002 0.057 
Oulfoll 004 (BMH} 0.0014 

~= 
1.10 

~ ::~ ~:; 0.057 

'(BMI-61 0.0082 0.> 4.20 0.057 

No•~ 
I l All oonccnCI'3Uon& rn mgkg. wet wciaht 
~) T1.ssuc concentrltlO!Ui rqnscnt a 1-c:u.imum value for all fish coUcetcd from iUi uca 
.~) A value of l.'l the MDL wU used to calculate the mean rnet.al coocc:nlr.iltiOn for those compounds not dcteCicd 
4) A value of 1 fl 0 the MDL wu ~ to calculate tbc me.111 PCB concentratiOn for those compounds not detected 
S) Tile PCB COilC'Cfltni:lon in uuuc rCprcsents the 1otl1 Aroc.lor f:H-4 :1r1d 1260 found in the fish - - --
(J) TI1c scdrmcnt o:mecntnuon IS bued on a Single sediment sample 
7) Modd assumes a dn:c of 100% fid! 

:~ 
1.0 
1.0 
1.0 

:: 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

::~ 
1.0 
1.0 
1.0 

:~ 
1.0 
1.0 
1.0 

LU 
1.0 
1.0 
1.0 
1.0 

:: 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

: ~ 
1.0 
1.0 
1.0 

(~,~';;!)" (m,/.;..,.) cw":ri 
:: ~::; . 

.. , 
;~ 0.15 

1.90 0.02 0.15 0.1 
1.90 0,02 0.15 0.1 
1.90 0.02 .Q.lS 0.1 

1.90 ::; . _·· ;;~ 
0.0 

1.90 0,0 
1.90 O.QJ ~ 0.75 0.0 
1.90 0.03 0.75 0.0 
1.90 0.03 . 075 - -- 0.0 

:: ;::; ~ :; ~:; 
1.90 0.16 0,17 0,9 
1.90 0.13 0.17 0.8 
1.90 0.(0 0.17 0.6 

:: ~:~ 1.00 0.2 
1.00 1.0 

1.90 0.24 l.OO _ o.:> 
1.90 0.31 1.00 03 
1.90 0.33 -- 1.00 0.3 

:~ ~·~-- ~ :~ ~~ 
1.90 0,02 O.IS -- 02 
1.90 0.06 -- 0.15 0,4 
1.90 0,02 0.15 02 

: ;~ . ~·~~ .... 

O.Q6 __ ~~~; 
1.90 0.06 0.021" --

1.90 0.06 0.027 
1.90 0.06 0.027 22 

1.90 
:~: 

62.50 o.o 
1.90 62.50 o.o 
1.90 0.11 62.50 0.0 
1.90 0.)0 62.50 0.0 
1.90 O.ll 62.50 0,0 

""" 4.78 
~;:~ . "·' 1.90 4.99 0.2 

1.90 5.21 25.00 0.2 
1.90 5.21 25.00 0.2 
1.90 ,_ .. 25.00 02 

:~ ~~; . ~:~ ~:; 
1.90 0.22 0.10 . 2.2 
1.90 0.24 

~ :~ 
2.4 

1.90 '0.91 9.1 
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1 ~nem>oat ux:anon ! .... ~"'- lw"(',;,~ (mgllcg) 

"''"" Ootfoll ~t~~-1) "·'"" v.w .. 
3.30 0.0011 

Outfall 002 (BMl-2) 1.80 0.0011 
Ontfall 004 (BMI-4) 2.80 0.0011 
Downsrrcam (BMI-6) 0.94 0.0000 

•No.2 0.11 ~.::;;:~ In,,.,-,, nm (BMI-1) 0.18 
Omfall 002 (BMI-2) 0.17 0.0015 
Ourl'all 004 (BMl-4} 0.12 0.0015 
Downstream (BMJ-6) 0.16 0.0000 

<:>·~·II ~t~~l-1> ·;,~ ~·~~; 
Outfall 002 (BMI-2) 7.90 0.002:5 
Outfall 004 (BMI-4) 11.:50 0.0025 . 

(BMI-6) 6.90 0.0000 

~·- '.'.':.' 12.30 0.002S 
Outfall 00 I 5.5_0 - 0.0025 

~:~~: oou;2~, 
4.80 0.002:5 

004: '""'"-
4.50 0.0025 
3.00 0.0000 

.· 

L;ad . 
Ontfoll 001 cB~-1) :;~~ ~~~:: 
<:)u~•ll 002 (BMI-2) 7.30 0.0011 
<:)utfall 004 (BMI-4) 4.50 0,0011 

(BMI-6) 5.30 0.0000 

M"''"'Y 
Outfall 00 I (B~I-1) ~.~~ ~~: 
·C?u~~~ 002 {BMI-2) 0.12 0,0001 
Outfall 004 (BMl-4) 0.032 0.0001 

(SMI-6) 0.0:5 0.0000 

""'" Outfall 001 cB~I-1) 
8.40 0.0050 
4.90 0.0050 

Outfall 002 (BMI-2) 4.50 0.0050 
Outfall 004 (BMI-4) 4.20 0,0050 

(BMI-6) 3.60 0.0000 

IL'"' loutf~l o~t~;~l-11 
44.00 0.002S . 
33.00 0.002!i 

tourt'all 002 (BMI-2) 30.00 0.002:5 
!Outfall 004 (BMI-4) 2-9.00 0.0025 

(BMI-6) 2,.00 0.0000 

-~c> 

I o .. r.n oo 1 rs~l-1 > 
V.OVO> 

~=~ 0.008"2 
~~~;~~ 002 (BMI-2) 0.0083 . 0.00003 

lo,tfall 004 ;~~~~) O.OOS4 0.00003 
0.0082 0.00000 

Notes: 
l) All concentiatlons 1n mWk:g. wd wcil!;ht 

Tmle :52 (conrd.). Harard Quotieat Calcui.ltioos for Mink 
Avtex Fibers Site 
Front Royal, V l-1 
February 1999 

~-'::"""· ""::·_:u•· w':"_~•-

(mg/lcg) 
(l<s/day) 

1L~ ~ v.v,o "·"' 0.150 0.114 0.057 
0.100 0.114 0.0002 0.057 
0.094 0.114 0.0002 0.057 
0.100 . 0.114 0.0002 0.057 

0.12 ~ ::: ~:; ~.~;; 0.14 
0.15 0.114- "0.0002 0.057 
0.1:5 0.114 0.0002 0.057 
0.16 0.114 0.0002 0.0:57 

"·'" '·"' ~·~~ """'' 0.57 0.114 0.0:57 
0.73 0.114 0.0002 0.0:57 
0.60 0.114 0.0002 0.0:57 
0.47 0.114 0.0002 0.0:57 

0.81 
~::: 

0.0002 ~.~;; 4.60 0.0002 
l.IO 0.114 0.0002 0.057 
1.40 0.114 0.0002 0,0.5_7 
1.:50 0.114 0.0002 0.057 

~"d.,; ~::: ~~::;;; ~.~;; . 

0.100 0.114 0.0002 0.0:5_7 
0.25 0.114 0.0002 0.0:57 
0.10 0.114 0.0002 0.057 

~~; "-"' ~·~~ 
v.vo. 

0.114 0.057 
0.26 0.114 0.0002 0.05_7 
0.27 O.ll4 0.0002 0.057 
0.27 0.(14 0.0002 0.0.5__7 

0.39 
~ ::: ~~:; ~~;; 0.46 

0.51 0.114 0.0002 0.0:57 
0.47 0.114 0.0002 0.057 
0.52 0.1\4 0.0002 0.057 

22.00 
~: :: 0.0002 U.U57 

23.00 0.0002 0.057 .,_ 
24.00 0.114 0.0002 0.057 
24.00 0.114. 0.0002 0.057 
27,00 0.114 0.0002 0.057 

0.140 
~: :: ~~:; 0.057 

0.140 0.057 
1.00 0.114 0.0002 0.0:57 
1.10 0.114 0.0001 O.Q5_7 
4.20 0.114 0,0002 0.0:57 

:!) TisSue-ccinceitttatiOni revresent·a iri8xfm.iiiri-ViilUe for all fish r;oi!Ccied frOm 211 atea . 
3) A value of 112tbe MDL was used to calculate the me-an mcral r;onccntratJon for those eompounds net deteded 
4) A value of 1110 the MDL ~as used to calcuiale the mean PCB eon:centration for those compounds not detected 
5) The PCB concentration in tissue represeots the total Aroclor \254 aad 1"260 found in the fish · 
6) The sed1mcnt concentration is based .on a single sediment sample 
7) Model assumes a dlet of 100% fish 

\21 5\del\fr\9902\mink. wb2 

nur I D'::: :.:·~: ~ 

(m~~Y) "" (mg/lcg/day) 

:~ :; ~·~~ : ~~ 0.0 
0.0 

1.0 1.90 0.02 1.50 0.0 
1.0 1.90 0.02 !.SO 0.0 
1.0 1.90 0.02 1.:50 0.0 

1.0 1.90 VV> ; :6 ~-~ 
1.0 1.90 0.03 -0.0 
1.0 1.90 0.03 7.50 0.0 
1.0 1.90 0.03 7.:50 0.0 
1.0 1.90 0.03 7.50 0.0 

:~ :; ~ :~ : ;~ ~.: 
1.0 1.90 0.16 1.70 0.1 
1.0 1.90 0.13 1.70 0.1 
1.0 1.90 0.10 1.70 0.1 

1.0 1.90 0.18 
:~.::: ~·~ 1.0 1.90 1.00 

1.0 1.90 0.24 10.00 0.0 
1.0 1.90 0.31 10.00 0.0 
1.0 1.90 0.33 10.00 0.0 

: ~ 1.9<> 0.04 
:~~ 

o.o 
1.90 0.02 0.0 

1.0 1.90 0.02 1..50 0.0 
1.0 1.90 0.06 1.50 0.0 
1.0 1.90 0.02 1.50 0.0 

: ~ :.; O.Uf> 

~.~;~ ~~ 0.06 ---• 
1.0 1.90 0.06 0.270 0.2 
1.0 1.90 0.06 0.270 0.2 
1.0 1.90 0.06 0.270. 0.2 

1.0 1.90 0.09 ~;;:: 0.0 
1.0 1.90 0.10 0.0 
1.0 1.90 0.11 625.00 0.0 
1.0 1.90 0.10 62:5.00 0.0 
1.0 1.90 0.11 625.00 O.Q 

LO 1.9<> 4.78 2>0.00 0.0 
1.0 1.90 4.99 2:50.00 0.0 
1.0 1.90 5.21 250:00 0.0 
1.0 1.90 :5.21 250.00 0.0 
1.0 1.90 5.86 2:50.00 0.0 

1.0 1.9<> O.o3 . 0.13 0.2 
1.0 1.90 0.03 0.13 0.2 
1.0 1.90 0.22 0.13 1.7 
1.0 1.90 0.24 0.13 1.8 
1.0 1.90 '0.91 0.13 7.0 
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Tlblc 53 Haz.U QuotXnt CalaalMionJ for !iliD:ocll 
Avta Fibcn Site 
Front Rcya1. VA 
Februlry l999 

'-"""'~ ~ I(~ (ms/L) ,:;;:;, ~~ ·~<'sfday) 
(m""') 

I""'"" ~~".;:.·1) ~~~ :~:: :: ~:;~ ~:; 
{BMl·l) 1.10 O.OCIII oms 0.63 '·"' {BMl""') 280 0.0011 0078 "' 0~0 , .. 0.0000 0070 0.77 0.:50 

l""'m'""' ~~:t~~l-11 ~:~ 
u.w., 

~-~ 
u ..... u.oo 

0001:5 •0 10 0.:50 
OOl{BMI·ll 0!7 0.001:5 012 0.09 o.so 
00403Mt-'l "' 0.001:5 0,12 0 ll 0.:50 

[BMl-6) 0 16' 0.0000 "' Oll 0."' 

.;,;.,., ·:.Ju;; ~:~ ~:;~ ~-~; ~:~ 
rBM!-2) 700 0002S 0.35 0.21 D.~-
(BMl-4) ""' 0.002> 0.36 0.:57 0.:50 

'·" 00000 0.3-4 0.77 0."' 

lc"""' ?"'."~ 001 ,;.,:.1·1) 
l:;,o ~~:; ~;~ ~-~ :~ 

~ OOl (BMl-l) "' 0_00~ 073 760 0-'<1 
OW&ll 004 (BMl""'l '" OOOlS 0.7:5 DO '·"' ~um(lJMt-6) l.OO 00000 Oil 790 '·"' 

i'--' ~~u~ 001 di~l·l) :~:~ :~:: ouo':/s "" :~ omo 
1?-~.tl 002 (JIMI·2) "' 0.0011 0018 0.09 0.50 
l?utfali!XU (1JMI..t} '"' o..oon 010 0.08 '·"' Do~(BMt-6) '" 0.0000 0.07 0072 0.50 

M~'""' 1?>~··001..;.,:.,·1) ~~: ~~=~ :;; ~- ~~ ::: 
i?utt::aJl OQl C»Ml·l) 012 ,, ,,. '-"' Oudill 004 (DMI-41 0032 00001 019 0.09 '" Da~.~~n~t~c.m (BM[-6) oos 0.0000 019 Oil 0."' 

'"''I ~~~~t~~I-Il :::: :::: : ~: :~; ::: 
~~~~ 002 fBM1·2) "' 00050 0_3! O.JO '"' ~~I 004 CBMI-'l "' 00050 '" 0<0 '·"' Do\141StfUm1 (BMt-6) 160 00000 '" 0.36 o.so 

"'" r;;;;
1
001 f~~f•l) ;;~- ~~~ :;~ ;-~ u.~ 

'"' I OOl (BMI·ll 3000 '"""' 1900 20_00 '·"' I~.ZI 004fBMI-'1 "00 OOOlS 2000 2900 '·"' CBMI-61 :!SOD 0 0000 ll DO uoo oso 

~~·!~~ ~~-~· :::~ ::: ~~~: ~~- U.>O 

o.so 
0 0011l 0 0000] 021 0019 O.SO 

'""' ~= ~~~ "" '" ;; .... 1 .. , 0""" 0019 oso 

Notes 
I I All Q(lftCC!ltr•rons rn rns."'a. \lo<et .....aant 
~~ Tt$11.1C eoneci1tr¥101U.I"C'pracnt .1 rro.n value ror all fldl or cl~ ~ll«tlld from an .-ea 
1) A ..,a)uc of 112 1M MOL wu used 10 c:da.!lau: tbl: man mcaJ ~ron for lhote eorr~pounds not dctcacd 
•1 A ... aluc o( 1110 ll'lc MOl......_ uxd IG cakul.lcr ~c- PCB C~Jr~CU~tralon for those: campoands notd"''eacd 
S) Tile PCB oonecntnuon rn IUml: ~!he total Arodor llS41rnd 1260 folllld m the fish 
Cl) Tile :ta!rmcm torKa"rtnOon. rs bUcG on a "'n;le iCcbmcnl Ample -
7) Model usumcs adrd ofiO'Y. rua 1M 20%-clarn& 

\:!15\dd\fr\~ wbl 

I~ ""' 

I"""""> 
~:~; 
0.047 
0.047 
0.047 

~:~; 
0.047 
OJ>47 
0.047 

~:~, 
0.047 
0.047 
0.047 

~::; 
o.D<I 
0.047 
0.047 

~:~; 
0.047 
0.047 
0.047 

~:::; 
0.047 
0.047 
0.047 

~::~ 
0.047 
0.047 
0.047 

u.~ 

0.047 

0 "' 0.047 
0 0<7 

u~. 

0.047 
0_047 

~-.:~ 

.. ,. ~"' ~~~::' (~) ,..;;~. 
(Uday) 

"·" LU 

~:~ :.:; ~ :; :: 0.18 1.0 
0.18 1.0 0.:50 0.09 0.1:5 0.6 
018 1.0 O.SO 0.11 0. 1S " 0.111 1.0 0.:50 0.07 0, IS o.s 

: :: :: ::: ::; ~ ;; ~:~ 
0.\8 1.0 o.so D.Ol "' 0.0 
0.18 1.0 '·"' O.Ol 075 00 
0.18 lO 0.:50 0.03 "' 00 

~-:: :-.~ ~--~~ 
><I Ul " 0,28 017 1.6 

0.18 1.0 0,50 0.27 017 " 0.11 1.0 0.50 0.37 0,]7 l.l 
0.111 1.0 0.:50 0.27 0.17 1.6 

~::: :: ~:~~ ::; ::~ ~-~ 
"' 1.0 o.so 0.6< 100 0.6 
0.11 1.0 o.so o.n 100 '·' 0.18 1.0 0.50 0.63 1.00 0.6 

~::: :: ~-~~ 
_0.50 ~:~~ : :: :~ 

0.11 1.0 0.50 0.19 0.15 l.l 
0.18 1.0 0.:50 0.13 OIS 0.9 
0.11 1.0 O.!iO 0.14 o.u 09 

~::: :: ::: ~:: ~:~: ~:~ 
0.111 1.0 o.so 0.06 O.Dl '-' 0.11 10 '·"' 0.0< O.o! '·' 0.11 1.0 0.50 O.OS 0.01 

: :: ::~ -~:;~ - ~:;; ~:;~-
0.111 1.0 o.so 0.20 6>"' 
0.18 1.0 0.50 0;20 62.50 0.0 
OIB 1.0 0.50 0.17 62.50 0.0 

~-;: '" u.~ ; ;~ ~::;; "·" 1.0 o.so 0.2 
0, 1B 1.0 0.50 S.SJ lSOO 0.2 
OIB 1.0 o . .so 6.13 :1>00 0.2 
OIB 10 0.50. :5.89 """ 0.2 

~:: 'u "·'" ::: ::: :~ 1.0 O.SO 
DIS 10 O.SO '" DID •• 
~ :: :: '·"' OJJ 010 ll 

D. SO oso DID so 
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Table 53 (c:onl'd). Haz.d Quociem Cllan.ions for bccoon 
A~ Fibcn Site 
Front Royal. VA 

i 
February 1999 

Ln~rm:aJ ~~ 

~·~·--· 
1 .... _. ..... ~, jM~F~· M~_Lone. lngt:$l!Oil. II.EC 

(m..., (ms/1..) ooct.n. (ksfday> 
(m"""> (m"""> 

Arscn11: 
1~7oo:~-l) ;:~~ '·oo" ~:; ~:~~ ~:~ 0.0011 
Outfall 002 (BMJ-2) 1.80 0.0011 0.078 0.68 0,, 
Outfall 004 (BMI-4) 2.80 0.0011 0,078 0.65 0.50 
DDWilm=n"! (BMI-6) 0.94 0.0000 omo 0.77 0.50 

Cadm1um Reterence No. 2 '" 0.0015 009 0096 '" Outfllll 001 (BMI-l) 0.18 0.001!5 012 • 0.10 050 
Outf.:JI 002 (BMI-2) 0,17 O.OOJS 0.12 0.09 0.50 
Outfall 004_(BM}-4) 012 0 0015 O.l::Z. 0.12 050 
Downsuca:m (BMI-6) 0.16 0.0000 0.12 011 0.50 

Chrom1um Reference No. 2 13.00 0.0025 0.39 0.43 0.!50 
Outfall oor(BMI·l} 8.30 00025 0.35 0.25 0.!50 __ 
Outfall 002 (8M1·2l 790 00025 0.35 0.28 0.50 
Outfall 004 (BMJ-4) 11.50 0.002:5 0.36 0.57 0.:50 
Downstream (BMI-6) 690 0.0000 '.0.34 0.77 0.50 

Copper Reference No. 2 12.30 000~-- "' 590 0.:50_ -
Outfall 001 {BMI-1) '" 

00025-- J.\0 6JO o.so --
Outfall 002 (BMI-2) 4&0 0.002.5 073 7.60 0,50 
Outfall 004 {BMJ-4) '·" 00025 '" 5.30 '·" Downmemn (BMI-6} 300 0 0000 "' 790 0.5<1 

""' Reference No 2 12.30 00011 O.D7 OJ< 0.~-

Outfall OOr{BMI-1) 12.00 00011 0078 0.070 0.:50 
Outfall 002 (BM1·2) 7.3_0 .. 0.0011 - 0 078 0.09 0.:50 
Outfall 004 CBMI-41 450 00011 0.10 0.08 0.50 
Downsu-eam (BMI-6) 5 30 --- 00000 O.D7 0 072 o.so 

M=wy Reference No. 2 "' 0.0001 019 0.15 0,50 

Outf~Yl 001 {BMI-1) '" 0.0001 -- 0.21 "' IJ.:SO 
Outfall 002 {BMI-2) OJ2 0.0001, 0.2:1 0.18 0.:50 
Outfall 004 fBMl-4) 0.032 00001 0.19 009 '" Downstream (8Mi-6l '" 0 0000 .. 0.19 0.13 0.:50 

r">11ckel Reference No 2 '" 000:50 0.3 I 0 32. 0,:50 

Outfall 001 {BMI·Il 490 0 0050 0.38 0.34 0.50 
Outfall 002 (BMI-2) 4.50 0 0050 0.38 OJO 0.:50 
Outf'allOCI<I (BMI-4) 4.20 0 0050 "' 040 0.:50 
Downstream (BMJ-6) 360 00000 036 0.36 '" 

'"' Reference No 2 4400 0002:5 ---- 19.00 26_00 0.50 

Outfall 001 fBMI·ll JJOO 00025 1900 23.00 0.50 
Outfall 002 (BMJ-2) 30'00 00025 1900 20.00 '·" Outfall 004 {BMI-4) 29 00 00025 2000 2900 o.so 
Downstream (8M1-&) 2500 0.0000 2100 ll.OO OS<! 

PCBs (Total) Ref~ence No 2 0 0083 0 00003 0076 0 0"~ 0,:50 

Outfall 001 CBMI-11 0 0082 0 00003 '"' 0 016 '"' Outfall 002 (BMI-21 0 0083 0 00003 - 021 001~ 0.50 
Outfall 004 (BMI-41 0 0084 0 00003 "' 0590 050 
DownstrCllm fBMl..Ol o oos2· 0 00000 2 so 0 OJQ '" 

Note:~ 

11 All concCfluallons 1n msJ!c.g. wet we1ght 
2) TisSl.IC ~c.eotrit1ons -rej)iliSent • nieari-vaiue fof ;iii tiSh or -Cfairii cofi~Cd from an arci 
)) A value of lr.f. ihe MDL _Wu used tci_c:.lculau: the m~ri metiilCOilcentr:lllcm for those compounds nat detected 
4) A value of 1110 the MDL was used to eala..WeVIcmcm PCB.c:omzniRIIOI'I for thoae compounds not deteacd 
5) The PCB conecmrauon m ussue ~resents. VIc total ArOCior 1254 ;and 1260 found m the fish 
6\ The sed.lment concen.tratn;n IS based on • smgle sediment sample 
7) Model assumes & diet of SO"/• fish lild iO"/• dilni1 

.. 

~~ ...... w':e~-

(kg/day> (liday> 

. ~:;;:; "·'' 0.18 
0.047 018 
0047 0.18 
0.047 018 

0.047 018 
0.047 OIB 
·o.047 0.18 
0.047 018 
0.047 '" 
0,047 0.18 
0.047 0.18 
0,047 OJ& 
0.047 0. IB 
0.047 OJ& 

0.047 018 
0.047 018 
0,047 0.18 
0.047 018 
0,047 018 

0,047 0.18 
0.047 0.18 
0.047 0,18 
0.047 0.18 
0.047 0.18 

0.047 0,18 
0,04"1 O.t8 
0.047 018 
0,047 0.18 
0,047 OJ8 

0.047 "' 0.047 018 
0.047 018 
0047 OJB 
0047 0.18 

0.047 0.18 
0.047 '" 0.047 '" 011<7 '" 0047 018 

0047 0.18 
0047 '" 0047 "' 0047 '" 0041 '" 

(~,q~snt ,..;;..,, (m;;,:,., In~ 

'u U>U 
~·~ : ~~ I :.: 1.0 0.50 

1.0 0.~0 009 1.50 0.1 
1.0 '" O.tl 1.50 0.1 
1.0 0.50 0.07 LSD 0.0 

10 0.50 00, 750 00 
1.0 '" 003 750 0.0 
10 '" 000 uo 00 
1.0 o.so 003 750 0,0 
1.0 0.50 0.03 750 00 

1.0 0.50 0.41 1.70 0.2 
1.0 o.:so 0:28 170 02 
l.O 0.:50 0,27 1,70 0.2 
l.O 0,:50 0.37 170 02 
1.0 0.50 0.27 170 0.2 

l.O 0.50 <?.67 10.00 0.1 
l.O 0.:50 0.66 10.00 0.1 
10 0.50 '·" 1000 01 
l.O 0.50 052 1000 OJ 
l.O 0.50 0,63 10,00 0.1 

l.O 0.:50 0.31 IS<! 0.2 
l.O 0,:50 0.30 '" 0.2 
l.O 0.50 0.19 '" 0.1 
l.O '" 0,1) '" 0.1 
1.0 0.:50 0.14 '" 0.1 

10 0.:50 0.06 0.! 0.6 
1.0 0.:50 0.05 0.1 '·' 1.0 '" 0.06 0.1 0.6 
1.0 0.:50 0.04 OJ " 10 0.50 0.0:5 OJ 05 

10 050 0.28 62:500 00 
1.0 0,:50 O.::Z.l 62:5_00 0.0 
10 "' 0.20 62:5 oo_ 0.0 
1.0 0.:50 0.20 62:500 00 
1.0 0.50 0.17 625.00 - 0.0 

10 o.so 6.13 2:50_00 0.0 
10 0.50 5.73 2:5000 0.0 
l.O o.so 5.:51 ::so 00 0.0 
1.0 '" 613 :2:50 00 0.0 
l.O 0.:50 , .. 150.00 0.0 

10 0.50 0.02 O!J OJ 
1.0 0.50 0.02 0.13 0.1 
10 0.:50 004 013 0,3 
10 '" 013 0.13 1.0 
1.0 '" '" 013 3.9 
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T.WC !lil (ooat'cL). JUzn Quoricm Cllc:u1aimu for RaJcoon 
Avta: Fibtn Site 
Front Roytl. VA 
FcbnaBy 1999 

~~·~ - 17~ "~) 1-·::"""· 1-.;-""' ~:,) ~-~m& 
~ .. (~l I~> 

1"-" ·~~~·:! ~.;:: :::: ~:~;~ ~:~ ~:;~ ~:~7 
~. .. 00011 1).100 0.61 0.50 0.041 

lo;;;r;n' 2.1<1 0.(1011 0094 0.65 0.50 0.047 , .. 00000 0100 0.79 0.50 0.047 

0-"m 
: '!'~·:) ~ :~ ~:::~ '·" uci~ ~:~~ """ '" 0.047 

017 O.OOIS 015 0.<19 0.50 0.047 
012 O.OOIS. 0,15 0,12 0 . .50 0,047 
016 0.0000 016 Oil 0.50 0.047 

.""." .. ':3r: ::: ~:~~ ~.~~ ~·~~ ~:~~ 

:~~L 190 00025 0.73 040 050 0.047 
II.SO 0.0025 0.60 0.57 050 0.047 
690 0.0000 0<1 LIO 0.50 0.047 

lc'""' ""«-:~~:!~. 't: ~·= "" ~-~ ~:~~ ~:::; 460 
,.;;_ )· 410 0.0025 110 .... 0.50 0.047 

. ""~::'~ 450 0.001> 1.40 5.90 0.50- 0.047 
]00 0.0000 I SO 9,10 0.50 0.047 

I~ M:::::'~,";;.,:.,.l) :i.~ ~.::: :~~ ~;;I ~:~~ ~::~ 
:;;.:;; rBMl·l) 7_30 0.0011 0 100 0.12 0.50 0.047 

450 00011 025 '·" 0.50 0047 
(BMl-6) 5.30 00000 0.10 OOS4 0.50 0,047 

IM~,"~ 

:~~·:) ~;: ~:~: ~-;; ~ :: ~:~~ ~:~7 
012 0.0001 026 0 18 O.SO o.on 

0.032 0.0001 0.27 0.<19 0 . .50 0.047 
0_05 OJlOOO 0,27 0.13 0.50 0.047 

I""'"' ~~~~~~~:·:: :; ~:= ::: :~ ~:~~ ~:~~ 
4.50 0_0050 O,SI OlO o_so 0.047 

"" 000>0 047 040 0.50 0,047 

CBMI-6) 3.00 00000 O.Sl "' o.so o.on 

1 .. "' •a"""' ~~~!·~) ~~ ~= ~~ ~~-~ ~·~~ ~-:~ 
30.00 0 OO:Z5 24.00 20,00 0047 
2900 00025 2'00 2900 o_so Oo<1 
:2$_00 00000 2100 2300 050 0,0(7 

•c•" _~'~ds:n.l) ~~ ~=~ ::: ~ ~~~ : :: ""'' 0 047 
(8MI·2) ooon 100 0112:! oso 

0 "" ,.r .. u M.l fBMl""'l ::; ~-= 
110 ~: ~;~ OD<1 
<20 0.047 

Nm" 
ll All «~~~ecn11'111.\ons m mg/k&,. wt:t ~ 
:!) T1uuc eonci:nc-•10ru. ~ • innlmum .....IUe for all fisb cr d.ms co\lo:rcd from an aru 
l) A vaiUII' of 1/llhR MOL....,. u.JCd tocakui.Mcthc: ~ nw:W eontcntn:bon forthoKr;.ompounds n"Ot d~ 
4) A value ofl/10 the MDL....., UMd 10 caculltcthc~ PCB CC~tCCnlrl!lon for tho~e compounds not delet:lcd 
5) Th.c l'CS conccna.~on 111 UJSUC rcprcxnts !he 101.11 Arodor 12:s4 llld 1260 found 1n !he ftsh 
61 The- ltdirnCn( cDna:r.tnwOn n _.on •linak aoilimclit AmPle 
7) Model :wumcs 1 d1a ol'.a% r~JlJ N 20% cl.ns 

"-m• 
(lJ"') 

~::: 
0\1 
0.18 
0.11 

~·:: 
0,\S 
0,\S 
0. IS 

~.:: 
0.18 
0.18 
0.18 

::: 
0.18 
0.18 
0,18 

: :: 
0 IS 
0.18 
0.18 

~::: 
0.11 
0.18 
0.18 

: :: 
0.18 
018 
0.18 

~::: 
0,18 
0,]8 
0.18 

::: 
0 18 
0. IS 
018 

hU' I""';\,:;"" '~ 

'""""'"'' 
,......,..,, 

'·" ~-~~ 
v.w 

~-:~ ~: LO 0.14 
1.0 o.so O.lO 015 06 
1.0 o.so 0.12 OIS OS 
1.0 "' 0.08 0.15 " 
:: ~-~~ :~ ~:;~ ;~ 
LO 0.~0 004 075 01 
LO 0.~0 004 075 01 
\.0 050 0.04- 075 01 

::~ : ~; ~;~ ~ ;; ~:~ 
1.0 0.50 035 017 " ) 0 050 0_42 0,\7 2.~ 

1.0 0.50 0.31 0.11 Ll 

:: ~·~~ ~::. :~ •• 
1.4 

1.0 050 016 1.00 ••• 1.0 0.50 0.63 100 07 
1.0 050 0.83 1.00 01 

:: ::: :~~ : :: ~:~ 
I 0 050 020 0. IS Ll 
lO 0.50' 0\6 OIS Ll 
LO 0.50 0. IS 0.15 10 

:-~ ~--~~ :~ ~·~: ~-= 1.0 0_50 006 0,01 ' 6.4 
1.0 0_50 0.06 O.ot 5.9 
I 0 o.so 0.06 001 '·' 
:: ~ ~~ ;;; ~:~~ 
1.0 o.so 0.22 62.50 0.0 
1.0 050 0 21 62.!1i0 00 
LO o.so 0.21 62.50 00 

:~ ~:~ ::~ ~~:: ~~ 
LO oso 6_51 25.00 0.3 -
LO 050 6 9] 2>.00 O.l 
I 0 050 1 14 2500 O.l 

:: ~-~~ ::~ 
0)0 

:.~ 0.10 
LO 050 0.20 010 2.0 
10 0.50 025 0.10 :!:.S 
10 o>o , .. 010 .. 
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Table 53 (corrt'd.). H&DI'd Quotierd. Calcubbo.u for b:coOn 
AW:~~;Fibm.Site 

Fron~ Royal VA 
Febnwy 1999 

!l..ntmn::lll ~"" "';;;:; llter\...~C '"7r; ~i:c M"'-_~. ~';;,';"' -~· (msfl.) 1nCbms ""' (""""") (""""") (kg/..,) 
rrscnlc ~~eJerence N~. ~--

Outfall 001 (BMI-1) ~:;~ '~:;:~ ~:~;~ ~:6s ~:~~ ~:~, 
Outfall 002 (BMI-2) 1.80 0.0011 0.100 0.68 0.50 0.047 
Outfall 004 (BMI-4) 2.80 0.0011 0.09< 0.65 O.S<l 0.047 
Downmam (8MI-6) 0_94 0.0000 0.100 0.79 O.S<I 0.047 

Cadm1um Reference No. 2 0.11 0.0015 0.12 00% 0.50 

[ 
0.047 

Outfall 001 fBMI·I) 018 o oors 0.14 0.12 0.:50 0.047 
Outfall 002 fBMl-2) 017 0001:5 O!S 009 o.so OJJ47 
Outfall 004 (BMI-4) 0,12 0001:5 O!S 0.12 0.:50 I 0.047 
Downstream (BMI-6) 0.16 00000 0.16 0.13 0.~10 I 0.047 

" Chrom1um RefcrCnce No 2 13.00 0 0025 0.70. 0.46 0.:50 i 0.047 
Outfall 001 fBMI·I) 830 0002S OS1 031 oso 0.047 
Outfall 002 (BMI-2) 790 0 002:5 0.73 0<0 0,:50 I Q047 
Outfall '004 {BMJ-4) II 50 0.002:5 0.60 0-.57 0.:50 I 0.047 
DoWilstTeam (BMI-6) 6.90 0.0000- 047 1.10 0,:50 ' 0.047 

Col)l)er Reference No. Z 12.30 0002:5 0.8! 700 0.:50 0.047 
OutfaUOOl (BMI·l) sso 0.0025 <.60 6.10 0.:50 -0.041 
Outf~l 002 (BMI-21 '10 0002S 1.10 S.60 0.50 
Outfall 004 (BMI-4) 4.50 0.0025 1.40 S.90 0.50 
DOWilstream {BMl-6} 3"00 00000 !.SO 9.10 coo 

L=l Reference No. 2 12.30 0,0011 01< 0.1:5 0.:50 
Outfall 001 CBMl-1) 1200 o.oon 0.092 0.031 o.so 
Owfa!l 002 CBMI-2) 7.10 00011 0.100 0.12 O.S<I 
Outfall 004- (BMl-4) <SO 0 0011 0.25 "' 0.:50 
DbWnstream (BMI-6) S,JO 00000 0.10 0.084 0.50 

Mercury Reference No. 2 0,49 00001 0.27 016 oso 
Ou.tfaHOOI (BMI·ll 014 0 .. 0001- 027 0.\4 o.so 
Outfall 002 CBM1·2) 0.12 00001 0.26 011 0.:50 
Outfall 004 CBMI-4) 0032 00001- 0.27 0.09 0.:5_0 

DoWilstream {BMl-6) 0.05 00000 0.27 0.13 0.50 

N•ek-el Reference No_ 2 '" 0.00:50 0,39 0.32 o.sq 
Outfall 001 (8Ml·l) <90 00050 0.<16 040 0.50 
Outfall 002 (8Ml·2) 4,50 0.0050 051 OJO 0.50 
Outfall 004-(BMl-4) 4.20 000:50 047 040 0,:50 

Do\.\TIStrCill%1 (BMI-61 360 00000 0.:52 0.43 0.:50 

Zm<:: Reference No_ 2 «.00 0 002:5 22.00 30.00 oso 
Outfall 001 CBMI-1 I 3300 0.002:5 2JOO 2SOO oso 
Outfall 002 CBMI-21 3000- 0 002S 2400 20.00 oso .. 
Outfall 004 CBMI-4) 29 00 0 002:5 2400 29 00 0.50 . 
Downstream (BMl-6) 25.00 00000 27_00 2:1.00 oso 

PCBs !Tot Reference No 2 0 OOIJ 000003 0 140 0033 oso 
Outfall 00 I (BMl- I l 0 0082 000003 0 140 0017 oso 
Outf;,.lrOCt! CBMI-21 0 0083 000003. 100 0022 oso 
Outfall 004 (BMl-41 0 0084 0 00003 110 OS90 oso 
D"o.....-ru-Jream (BMI-61 0 008:?. 0 00000 "0 0021 oso 

Notu 
I ! All concentratiOns tn mglk'g. wet ~~o"e~Shl 
~! Tt~ue· Concc-ritfii•onS rqiiesint ;:i m&:iuinUr11vafue (iir aif fish or ClamS cOlleCted fiom lll1 .r9 
~ J A ~alu~ o( J !2 the MDL was used 1:0 ,;alcuhtte the mean metal com::Urtnwon .(or thote Compounds not deceaed 
4! A \alue of lllO the MDL was uiCd to Clicuble the mean PCB i:Onc:ermiaJciil.fOi--those Compound! riOi detCeied 
51 The PCB c6ncCI'1tnu101'1 m t1ssue represelia-die iOia! ArOc!Or -1254 Mid -1260 found;, the f1sh -
I> I The sec:hment concentnuon IS bued on a :s~ng1e 1Cd1ment sample 
71 MOdCJ ass-um-es a i:hCi ofS:OO'.r.. fish and 20"4 dams -

\215\del\l"r\9901\r.lccoon.wb:! 

0.047 
0.047 
0.047 

0.047 
0.047 
0.047 
0.047 
0.047 

0047 
0.047 
0047 
0.04'7 
0.047 

0,047 
0,047 
0.047 
0047 
0047 

0047 
0047 
0 047 
0 047 
0047 

00<7 
0047 
0047 
0041 
0047 

w-;.:"'i 
(L/day) 

'·" 0.13 
0. IS 
0.18 
0.18 

0,18 

"' 0.1& 
018 
0.18 

0.18 
0.18 
018 
0.18 
0.18 

0.18 
0.\8 
0.13 
0.13 
011 

0.18 
0.18 
0.18 
011 
0.18 

0,18 
0.18 
0.18 
0.13 
018 

0.18 
0.18 
018 
018 
018 

0. II 
018 
0. !8 
018 
018 

018 
018 
018 
01S 
018 

AU' y ':'l§llt (m,;;;;..,) (~":,';,) "~ 
(!"'<) 

'" '·" ~·':' ::;~ ~.: 
. 

1.0 OS<l O.I.C 
10 0.50 0.10 l.SO Oi 
1.0 0.:50 0.!2 l.SO 0.1 
1.0 oso 0.01 uo Oi 

1.0 oso 003 750 00 
1.0 0.:50 oo• 7SO 0.0 
1.0 oso 004 7:50 - 00 
10 000 004 750 00 
1.0 0.50 004 750 0.0 

1.0 0.50 0<7 1,70 0.3 
1.0 o so_ o.n 170 02 
1.0 o so· 0.3:5 1.70 0~ 

1.0 oso 042 170 0.2 
1.0 oso 0.31 1.70 0.2 

1.0 oso 0.80 1000 0.1 
1.0 oso 136 10.00 0.1 
1.0 0.:50 0.76 10.00 0.1 
1.0 0_:50 0.63 1000 0.1 
1.0 0.:50 0.83 10.00 0.1 

1.0 oso 032 ISO 0.2 
1.0 0.:50 0.30 I.SO 0.2 
1.0 0.50 0.20 l.SO 0.1 
1.0 oso 0,16 1."' 01 
1.0 0.:50 0.1:5 1.50 0.1 

1.0 oso 007 01 07 
1.0 0.50 006 0.1 0.6 
1.0 oso 006 0.1 0.6 
1.0 0.50 0.06 0.1 0.6 
1.0 oso 0.06 0.1 0.6 

1.0 o_so _ 0.29 625.00 0.0, 
10 o_5o O.!J 62:5,00 0.0 
1.0 DSO 0.22 62:5.00 0.0 
1.0 oso 0.21 6:!:5.00 0.0 
10 o_5o 0.21 625.00 0.0 

1.0 oso 693 2:5000 00 
1.0 0_50 663 150 00 0.0 
1.0 0.50 6.51 2:50.00 0.0 
10 oso 693 250.00 0.0 
10 oso 71< 2:5000 0.0 

10 oso 003 0.13 0.2 
10 oso 003 013 0.2 
10 oso 020 0,13 IS 
10 oso OlS OIJ " 1.0 oso 01< 013 6.S 
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-APPROXIMATE SCALE 

miles ...... -

0 

. . . . . 

FIGURE 1 
Site Location Map 
Avtex Fibers Site 

Front Royal, Virginia 
February 1999 
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EPA REGION Ill 
SUPERFUND DOCUMENT MANAGEMENT SYSTEM 

PAGE# 
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1- '?, 15-::<o I 

SMALL MAMMAL SAMPUNG AND PROCESSING 

Small Mammal Data Sheet 

Site Name AYkx Location No.~_1J.w.P._-_.£ .... -_"fL-___ _ SJU!!ple No. S N\ 00 \ 

Dat~ Collected ····· ~ f P / q 1' Collector_-::.,.-,0""7:---~~~---­
Processor fbil t(i, . D~t<:cl'r~eSsed · J3/1 =l 

Genus/Species ,t,i (, ( e./v > ,J?Yif!S J/,t, n i c;i$ Trap Type Au Kt'M j,,u,·J 
Total(.mm) l'i3 . Jrul (mm) J~ Hind Foot (mm ... )~- 1 Ear (mm) 

Live yQ ( cii-cle one) 
Nftc:::-

Weight(g) · Partial ~ (circle one) 

Ectoparasiles: fj) ~,-ii-"·"',\;;"'S'------­
Endoparasites: Y QV 

-Male 

.. Sa~ed 
. Save:<! 

Testicte Wt (g): L ___ .R~-- . ___ Qv'lJY Weight (g): L. ___ R~--

L Testicle (mm): L __ .. _. ·- W __ _ 
: R Testicle (mm): L ___ W __ _ 

S_eminal Vesicle; Small Large-(CirCle one) 
Epididymis: con~: Not Conv. (cii-cle one)· .. 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WE!GHJ;(gl 

L __ R __ _ 
L __ . -R_:_:_ 

"Left Ovary (mm): L-.-: _ w __ _ 
.. B.igltt Ovary (mm): L __ w __ 

Placental Scru·s L __ R __ _ 
Embryos(no.) L & R S 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) -. _ w/o Ovaries (g) __ 

C6MMENtS 

1-,; s\, s;,-l;""' hk 

Dorsal Pelage Color ____ Ven_!ral Pelage Color ____ ._Sfd~Pelaie Color_·----

Age Based on Sex Organs·: 
Age Based on Body SiZ!': 
Age Based on Pelage: · 

COmments: 

Juvenile Subadult Adult 
Juvenile Subadult Adult 

-Juvenile Subadult Adult 

(circle one) 
_(circle one) 
(circle one) 
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1-~ 15-,;{0 :;; 

SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Da1a Sheet 

Site Name'-.A!:..!..!.vk='-- Location No .. .....,cl\~e.:...( ;.,-~~-\l..'fL-__ _ Sample No. 5&1 0 0 )._ 

Collcctor_--o'""""....,,--------- Pate Collected .S) 17. Jq 1 
Processor __ 1"J..!!~<,\-"\Z"";""""'-------- D.atc Processed >,h 3/11 

Genus/Species 6\~..-;"._ bft•<<..,J ,c. Trap Type MuXJh!! zOG c;.f Live ~(circle one) 
Hind Foot (mml. )$=..,' Ear (mm) t!A . Total(mm) IIi- Tail (mm) ZZ. 

Weight(g) r. 

Ecwparasitcs: Q!'l'-<---r;-''"'J"'("-5 ----­
Endoparasites: Y ~,_) --------

-· M.lc 

Testicle Wt (g): L ___ R __ _ 

L Testicle (mm): W 
R Testicle (mm): L ____ W __ _ 

Seminal Vesicle: Small Large (cin:le one) 
Epididymis: Conv. Not Conv. (cin:lc one) 

Partial _@gli (cin:le one) · 

_ Saved ~ (cin:le one) 
Saved~ (circle one) 

Female 

_ Ovary Weight (g): L~--R~-

Left Ovaij (mm): L __ w __ . _ 
Right OvBIY (mm): L __ w __ 

Placental Scars L R 
Embryos (no.) I ----y R""JF 
Mammaries: Small Large Lactating (cin:le one) 
Vagina: Inactive Cornified Tmgid Plugged (cin:le one) 
Repr. Slllge: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ 

ORGAN WE!GHT(gl COMMENJS • 
Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

HJSI.o J-..b 
L __ R __ 
L __ R___ 

Dcrsal Pelage Color---- Ventral Pelage Color ____ Side Pelage Color. ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size.: 
Age Based on Pelage: 

Comments: 

Juvenile Subadult Adult 
Juvenile Subadult Adult 
Juvenile Subadult Adult 

(circle one) 
(circle one) 
(cin:le one) 
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'-),!S-2'0 3. ·-· .- .._:_ 

SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sheet 

Location No. ~ef - 2 -I! 

Collector_-,:;,...,.-,.,---------­
Proccssor: __ ?~\-.-'l;l..r::K~;,=''·---..;....-''-";....;.-

Genus/Species Mi uo\.v5 I''_ mns;=\\~ir-Y? T.rap .. Type Musw., 'JX'"'_..J. . Liv...._.,_. 
Total( nun) f4Z. Tail (nun) 0 ~ l:liltd Foot. (mm)~r. .. Ear (nun) !JA 
Weight(g) l~ . • _J'_i!I\ial ~ (circle one) 

Ectoparasites: (y"~ N -t~k S .. _s,ved h~ (circle one) 
EndoparasiteS:\...{@ . Saved D~ed· (cin:le one) 

·Male 

Testicle Wt (g): L ___ R. __ '--

L Testicle (mm): L_. --·- W _____ -~.---
R Testicle (nun): L ___ W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle;: on~) 

Femole 

Ovary Weight (g): L. ___ R. __ _ 

kf!Q>:ary (min): w 
RightOvory(mm):L __ w_ 

Placenml Scm~ L __ R __ 

. Embryos(no.) L R·-..,.--

(cin:le one) 

Mammaries: Small Large Ladating (cin:le one) 
Vagina: Inactive Cornified Turgid Plugged (cin:le one) 
Rcpr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ . 

ORGAN. WEIGHT!gl .. COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R __ . 
L __ R __ . ---.-----'----:--------

Dorsal Pelage Color---- Voml@l pelage Color ____ Sid.c Pelage Color:_ ___ _ 

Age .Based on Sex Organs: 
Age Based on Body Si:ze: 
Age Based on Pelage: 

Comments: 

Juvenile Subadult Adult (circle one) 
Juvcnilc_Sl!b"!!u.lt Ad.ult. _.(circle_one) . 
Juvenile Subadult Adult . (circle one) 
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J-iiJ s-~t:l0 

j-~15<~04 
SMAll MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dala Sheet 

Site Name AJleAC 
M..r~k (.!"!..:, \i"' .J""'d 
wc-ni ~Je,..c. IJ. . 

Location No. ____ o ____ = Sample No. SM 0 0 + 

Collector_-:::>1~i?"'""------- Daie.. Co.llceted. 5 J 13 \q-T 
Processor p1-.;1\(;,.._ DatePro~ z-fi3!1~ 

Genus/Species ('.?!""otA'\<<vS? Trap Type Mv:.eum ~reo:;; ... ! r Live ~(cin:leone) 
To<il(mm) Tail (mm) Hind Foot~ - Ear (mm) -
Weight(g) 't e Whole (circle one) 

E=Endopn"::!tes,.·tcs: ·. Yy~ Saved Discarded (circle one) ~- ~ Saved Discarded (circle one) 

M:1Ie 

Testicle Wt (g): ..._ __ R __ _ 

L Testicle (mm): L __ W __ 
R Testicle (mm): L ___ W~ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

Female 

Ovary Weight (g): L. __ R~-

Left Ovary (mm): L W 
Right OVary (mm): L __ w __ 

Placental Scars L __ R __ _ 

Embryos (no.) L R~~-

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ 

ORGAN WEIGIIT<gl COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

~lc bd, -k\:e 
L_._R __ 
L_._R __ 

Docsal Pelage Color---- Ventral Pelage Color ____ Side Pelag~ Color ___ _ 

Age Based on Sex Organs: 
AgeBascdonBodyS~ 

Age Based on Pelage: 

Comments: 

Juvenile Subadult Adult 
Juvenile Subadult Adult 
Juvenile Subadult Adult 

(circle one) 
(circle one) 
(circle one) 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dnm Sheet 

@ 
Sitc:-Name'-'-;\'-Jk:~- Location No._li..!.J...f;:..-_,'3~-l;_"f.:.._ __ 8aJDple No.~5"'M'-'-"· o'--=:0?-f'l;'-iK,__ 

Female 

. Qv~ Weiglit (g): L. ___ R._· __ 

L Testicle (mm): L ___ W __ _ Left Ovary (mm): L w __ 

I 
I 

(circle one) 

R TestiCle (mm): L ___ W __ _ _ ___ Right Ovary (mm): L __ w __ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Co!lv. Not Conv. (circle one) 

Placental Scars L __ R __ 
Embryos (no.) L R. __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. S!age: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

ORGAN_ WEIGHTigl COMMENTS 

Liver 
Spleen 
Adrenal 
Kianey 
Thymus 

HJ, -6.L, 
L_._-_R_. 
L __ - R_:_:._ -

. Dorsal Pelage Color---- Venllai.Pelage Color-____ Side Pelage Color ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

comments: 

Juveuile Suhadult Adult 
Juvenile Subadult Adult 
Juvenile Subadult Adult 

(circle one) 
(circle one) 
(circle one) 

==================~----~------------------------
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Da!a Sheet 

Site Name A II k !( Location No. F/1 .:. / U - K Sample No. SM 00 G 

Collector Dole Collected.,_=f-+---
Processor Ph~ ~ , @ Dole~ t;,lt4.j'11 
Genus'Speciesc :.&5 ~~~.(~ftu>eun 5du,;J Live ~)~~leone) 
Total(mm} I 3 0 Tail (mm} :z.o Hind Foot (nun)~ Ear (mm) -
Weight(g) 71'6 Partial ~(circle one) 

Ectoparasites:@ N . S~vedrOiscMt~circle ()go) 
EndopaiaSitcs: Y N Saved~ (circle one) 

Male 

Testicle Wt (g): L. ___ R~--

L Testicle (mm): L ___ w __ _ 
R Testicle (mm): L __ w __ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

····---....... .. . ) 
(Female_,/ 
··--··· 

OvaJY Weight (g): L ___ R~--

LeftOvmy(mm): L __ W __ 
Right OvaJY (nun): L __ w __ 

Placental Scars L __ R __ _ 
Embryos(n().) L R~--

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ wlo Ovaries (g)--. 

ORGAN WEJGHTigl COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ .R_ 
L_R __ 

Dorsal Pelage Color---- Ventral Pelage Color ____ Side Pelage Color ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: 

Juvenile Subadult Adult 
Juvenile Subadull Adult 
Juvenile Subadult Adult 

(circle one) 
(circle one) 
(circle one) 
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SMALL MMf¥AL SAMPLING AND PROCESSING 

Small Mammal Dllla Sheet 

Site NBIDe~A'-'-'-' ..,k""'-- . Location No._..f-',f!.....:..-~1 0:....-...li..!.<O'----

Collector __ =.,-,.,...---------
Processor_--~.P-'A"'.'-/_./(,,r:c'<.:,_ _______ _ 

c~ale/,. 
TesticleWt(g): L ___ R __ _ 

L Testicle (mm): L ___ w_· __ 
R Testicle (mm): L ___ w_ 

Seminal Vesicle: Small Large (cin:le one) 
Epididymis: Conv. Not Conv. (cirt:le one) 

-- .-.-. -· -~-·--

_Saved Discarded (circle one) 
Saved Discarded (eirt:le one) 

Female 
----,-c-,--,-----

_Ovaiy Weight (g): L ___ R~~-

Left Ovary (nun): L __ W __ 
Right Ovary (mm): L __ w __ 

Placental Scars L __ R;:---
Emhryos (no.) L R~--

Mammaries: Small Large Lw:tating (cin:le one) 
Vagina: lnaaive Cornified Turgid Plugged (cin:le one) 
Rcpr. Stage: Nulli Semi Multi (cirt:le one) 

Utc;tus w/ Ovaries (g) __ w/o Ovaries (g) __ 

ORGAN WEIGHTigl COMMENIS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus_ 

L __ JL_ 
L_. __ R __ 

ifr5/.o 

Dotsal Pelage Color---- Ventrai.Pelage Colore ____ Side Pelage Color ____ _ 
. 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Adult (cin:le one) 
. ',....,.-~.,_ (cin:le one) 

(cin:le one) · 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Da!a Sheet 

Site Named v k Location No. WA -A -£0 Sample No. SM dOt 

Collector_-;:;;"';,.;~:---------;- Doic Collcc:tedc._===:---Pi!J j<;,.._ ;-Processor __ <;.W_'-J.._=~------ __ Doic Processed S INj H-

Genus!Spe<:ics 8/,oae. trev,uw).._ TrapTypc:efOlerJIM! >oeci0 / Live ~(circleone) 
Total(mm) II t) Tail(~ z tJ Hind Foot (mm.)~ I Ear (mm) - · =' · 
Weight(g) /£, ~ Panilll ~ (circle one) 

Ectoparasites: Y G;L}=-----------Endoparasites: Y N _________ _ 

--. 

eJ 
Testicle Wt (g): L __ . __ R~--

L Testicle (mm): w ___ _ 
R Testicle (mm): L ___ W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (<:ircle one) 

. Saved Discarded (<:ircle one) 
Saved Discarded (<:ircle one) 

Fem1le 

· Ovazy Weight (g): L __ R __ 

Left Ovary (mm): L_ w __ 
Right Ovary (mm): L w __ 

Placental Scars L __ R~--
Embryos (no.) L R~---

Mammaries: Small Large Lactaring (circle one) 
Vagina: Inactive Cornified T"'l!id Plugged (circle one) 
Rcpr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ w/o Ovaries (g) __ 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHT (g) COMMENTS 

;./; 

L __ --R __ 
L __ R __ 

DolSIII Pelage Color---- Venlillf Pelage Color ____ Side Pelage Color· ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: 

Juvenile Subadu!t Guw 
Juvenile Subadu!t ~ 
Juvenile Subadult Adult 

(circle one) 
(<:ircle one) 
(circle one) 

' 
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SMALL~ SAMPLING ANP PROCESSINQ 

Small Mammal Dllla Sbeet 

Location No. /'{ [f - 6 - I · Sample No. 5# Oo 9 

Col!ectorc_"?Jr-;""7/~~~~~~~~-- Da>o Collected 
Processor f'il,; Kuq Date ~;--==s:;7/t779l"lt":;4-::;e--

Genus/Species B/qtra" -/nvJt-if11/t£,., Trap Type /11t ?e/1-'f ]fC <-tJ Live ~(circle one) 
Total(mm) t/6 Tail (mm) ~'t Hind Foot (mml,--4.-.:, Ear imml='--
W eight(g) Z. 2 • · Partial _ ~tircle one) 

Ectoparasites: Y W"-~~~---=·=~ -Saved D~rded (;;;l~ one}_ 
Endoparasites: Y N-~~--~~~-- .S~ved Disearded (cjn:feonej" 

Testicle Wt (g): L ___ R~--

L Testicle (mm): L ___ W-----~-- . 
R Testicle (nun): L ___ w ___ _ 

Seminar Vesicle: Small Large (circle one) 
Epididymis: .Conv. Not Conv. (circle one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 

_Thymus 

WEIGHTigl 

L __ R __ _ 
L __ R_ 

Female 

__ Ovary Weight (g): L_-:--R---._ 

... .Ld\ Qvary (nun): L __ W,--­
---- Right Ovary (mm): L __ w __ 

Placental Scars L __ R_ 
Embryos (no.) L R __ _ 

Mammaries: smaii Laige Lactating (circle one) 
Vagina: Inactive Cornified Tutgid PluggOd (circle ooc) 
Rcpr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g)_-__ w/o Ovaries (g) __ 

.. COMMENIS 

Hlsk 

Dorsal-Pelage Color---- Ventral Pelage Color ____ SidePelage Color_~-~-

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Juvcnile SubadultQ (circle one) 
Ju>ccnile Subaduli ~ (circle one) 
Juvenile Subadult Adult . ·(cirCle one) • 

Comincnts: 
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SMAll MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sheet 

Site Name A" k '( Location No (f(-t -T Sample No .. .5 P'f 0/t) 

Co1lcctor_,r;-;;~-------- Date Co11ci:ted,,....,=f:-:-:-J''=,.----
PrO<:CSS<lr _ _..p..!.'fi.l.l.,l...l -"(("''"""'"---------- Dale Processed 5J r'f,i 'f1 

Genus/Species flfc,r,a,;; fre via~,;),._ Trap Type Mt:5ewK 5 pec-i,J Live .......--:'\(circle one) 
Total(mm) at_ Tail (mm) l~ Hind Foot (mm). ~ Ear (mm) - ~ -- . ' 
Weight(g) ;;:..3 PIIItial ~(circle one) 

Ectoparasitcs: YQ __ -:------­
EndopiiiiiSites: Y N ----------

(··Male ' 
'"---.... - -

Testicle Wt (g): L ___ R __ _ 

L Testicle (mm): L ___ w __ 
R Testicle (mm): L ___ w __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

Saved D~ed (circle one) 
Sav<Od Discarded (circle one) 

Female 

Ovary Weight (g): L. ___ R---

Left Ovary (mm): L __ w __ 
Right Ovary (mm): L __ w __ 

Placental Scars L __ R,_ __ 

Embryos (no.) L R~--

Mammaries: Small Large Lac1lliing (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi ( clrcle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

ORGAN WEIGBTig\ COMMENIS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R __ 
L __ R __ 

I± !SID 

Dorsal Pelage Color ____ Ventral Pelage Color ____ Side Pelage Color ____ _ 

A&e Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: 

Juvenile ~,md lt 
Juvenile ~ dul 
Juvenile Subadult A ult 

(circle one) 
(circle one) 
(cirele oneY 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mamma!Dala Sheet 

SiteName A-1/.ea; Location No. Iff F - ) ~r ~ . S;unple No. }f( 0 I ( 

Ectoparasites: @ N _· -~u,_··,a...~-.,· ..... ....,.=='"-"'"" 
Endoparasites: Y N ---------~ 

Testicle Wt (g): L ___ R. __ _ 

L Testicle (nun): L ___ W __ _ 
R Testicle (nun): L ___ W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (c4-cle one) 

-l'iavc:d Discorded (circle one) 
_Saved Discoi'de<i (c4'<:Je one) 

Ovary Weigll.t (g): L. __ R~-

Left Ovary (rnm): L __ w __ 
Right Ovary {mm): L ____ w __ 

Placental Scars L_. __ R __ _ 

Embryos (_no .. ) L R~--

Mammaries: Sntall Large Lactating (circle one) 
Vagina: IDactive Cornified Turgid Plugged (circle one) 
Repr. Srage: Nulli Senti MUlti {circle one) 

· Uterus w/ Ovaries {g) __ w/a Ovaries {g) __ 

ORGAN - WEIGHT lgl .. - --~ ... COMMENTS 

Liver 
_Spleen 
Adrenal 
Kidney 
Thymus 

L __ R __ 
L __ R_ 

- ) 

t/islu 

- -~ (!; il' ~~'-.--- Side PelageCalorr __ ....,... __ 

Age Based an Sex Organs: uv 1 EAduh (circle one) 
Age Based an Body Size: em u u Adult (circle one) 
AgeBasedanPelage: v e Sul<fult Ad.ult (circle one) 

Comments: 



AR300509AR300509
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j-;<!5-;?12_ 

SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dala Sheet 

Site NIIIlle Av k))( Location No. Cff - 2- -(Q Sample No. 5M 0 I 2... 

Collector Date Collected 
Processor Phd r;,,.,.. Date ~ed,~f;~/~t~""Z,...r""'i':----

~us/Species /l;uafvs p<Y!1$:afwuwr)l Trap Type fl{,(f<"" Speci.J Live~ (circle one) 
Total(mm) f()L Tml (fnm) U z..> Hind Foot (mm)~ Ear (mm) -
Weight(g) J¥. ~ Partial ~(circle one) 

Ectopamsites: Y ,{1) Sa>:ed Discarded (circle one) 
Endopamsites: y\..jq'"" Saved Discarded (circle one) 

6·· .... 
Testicle Wt (g): L ___ R __ _ 

L Testicle (mm): L ___ W __ _ 
R Testicle (mm): L ___ W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHT IV 

L __ R __ 
L __ R __ 

Female 

Ovmy Weight (g): L. ___ R. __ _ 

Left Ovmy (mm): L __ w __ . _ 
Right Ovmy (mm): L __ w __ 

Placental Scars L __ R __ _ 
Embryos (no.) L R __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: NuUi Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) _-__ 

COMMENTS 

f(,sb 

Dorsal Pelage Color---- Ventrnl Pelage Color ____ Side Pelage Color ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: • 

Juvenile 
Juvenile 
Juvenile 

(circle otic) 
(circle one) 
(circle one) 
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1 __, );5-;;?/3 _ 

SMALL MAMMAL SAMPUNG AND PROCESSING 

Small Mammal Data Sheet 

Site Niune A v /ex Lo<:;!!ionNo. /?.t:F- 5-to ... SI!I!lple No. 5 M 0 I :> 

Collector·--..,.,--;--,:,--------- DIUlo 'Collectcdr;---:::,-;-:77::-=--
Processor __ c.PJOh"-' '-/ _,K.,c;,' """"'-------- . ~- l)!!)J;J'rn~~ >It¥ I H-

Genus/Species ,5/~(lr!A hru'oc avd<, - Trap Type' .dvs< eM< (pc<AaJ Live~ (circle one) 
Total(mm) - ·- T~l (mm) 4<',6='" .. Hind.Fo~ 1:1- "1 Ear(mml- · . 
Weight(g) /1- i_ · __ ~ WboJe (circle one) 

Ectoparasifes: Y Q ___ ~..,...----- Saved D~i4C<! (circle one) 
Endoparasites: Y N · _S~y¢ .Pisci!<-<1-'!! _{c~]O(,ne) 

L Testicle (mm): L __ . -· ._ W~. -~ 
R Testicle (mm): L ___ W~~~ 

Seminal Vesicle: Small . Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

. .Left Qvary (nlill): L ___ w __ _ 
. :Risi!t.9vaiY (mm): L __ w __ 

Placental Scars L __ R __ _ 
Embryos (no.) L R __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

'""'''" ... ~ '" , ___ ----~,~~- , .. ,. -'. 

Uterus w/ Ovaries (g) __ w/o Ovaries (g)_ 

ORGAN WEIGHTigl COMMENIS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

;VtJ/ &..k---
L __ ~ 
L __ R __ 

---·······-·-~ 

Age Based on Sex Organs: • 
AgeBased on Body Size: 
Age Based on Pelage: 

Comments: 

Juv~ile Subadult ult 
Juvenile S.ibaduf Aduly< 
Juvenile Subadult duit 

(circle one) 
(circle one) 
(circle one) • 

~isr'-:J~ 
,~·...j CW• h.J$ 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dala Sheet 

SiteName AvJw LocationNo. /?t:f-1-/J Sample No. 5M t2 I t{ 

Collector_-n:r.-77"--------- Date Collected I 'I 
Processor_r:..e"'A'"-''""K"''""""-------- ~~~!II!:~ .,-/~tlrr 0~ •• 

Genus/Species !3/ar/"" 6ccvr."'""tf,_ TrapTypetfiosevm Sou/of ~e G><circleane) 
Total(mm) /! { "I:'!il (mm)-£?"-1__ Hind Foot (mm··· )~.. I Ear (mm) - · • 
Weight(g) I .5 ... Partial ~(cin:leone) 

Ectoparasi!Cs: vW."---------- Saved DisCarded (circle one) 
Endoparasites: ~ Saved Discarded (circle one) 

Male 

Testicle Wt (g): L. __ R. __ _ 

L Testicle (mm): L ___ W __ _ 
R Testicle (mm): L __ ._. W __ 

Seminal V csicle: Small Large ( cin:le one) 
Epididymis: Coov. Not Conv. (cin:le one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHTigl 

L __ R __ 

L __ R_ 

8 
Ovaiy Weight (g): L. ___ R. __ _ 

Left Ovary (mm): L ___ w __ 
Right Ovary (mm): L __ w __ 

Placental Scars L __ R __ _ 

Embryos (no.) L R~--

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (cin:le one) 
Repr. Stage: NuUi Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ 

COMMENTS 

Dor<al Peloge Color---- V eottal Peloge Cola, ____ Side Peloge Color ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Peloge: 

Cornn1C:tits: 

c-.. 
Juvenile Subadul~· 
Juvenile Subadu dult 
Juvenile Subadult 

(circle one) 
(circle one) 
(circle one) 



AR300512AR300512

' 

• 

SMAll MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dllla Sheet 

Site Name'~-wriv::..k:..::. ~X.:..__ Location No.~K..:::.f!...f.:::__L{.L..:;;-IL-1L---- $ample No. SM·0/5"' 

GenUs/Species !5/"'iw .. ) rev, c "!;/"-
Total(mm) 11?' Tail (mm) -:>::3 
Weight(g) · "f,;): --. - -~~ .. " ' __ ,.,,--..,-,-~-.... -'----~_.,, 

Ectoparasites: ,r-N) ___ __,.="..,...."""""""'~=~ ... __ $3ved Pi5!'8Xd~ (circle one) 
Endoparasite.: rN · · :_-_Saved P~ded (circle one) 

' Male g 
Testicle Wt (g): L ___ R~-- ______ .. __ 0Vl!I)'Weigh•l (g): L. ___ R~--

L Testicle {mm): L ___ W_-~~ 
R Testicle {mm): L ___ W• __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

ORGAN 

Liver 
Spleen 
Adrepal 
Kidney 
Thymus 

WE!GHTigl 

L __ R __ 

L_. _R_·_ 

.. Lefl~(mm): L __ w_ 
_ _ ___Right Ovary (mm): L __ w __ 

Placental Scars L __ R __ _ 
Embryos,(no.) L 3 R 3. 

Mammaries: Small Large LaCtating (circle one) 
Vagina: inlwlive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovories (g). __ wlo Ovaries (g) __ 

COMMENTS 

i:b 

:::~:::: :o~_g_an_s_: -J-uv~:e~~~:::~ (circle ~:::e Pelage Color 

Age Based on Body Size: Juvenile Subadul;~ (circle one) 
Age Based on Pelage: Juvenile Subadult Adult (circle one) 

Comments: 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dlllll Sheet 

Site Name A v f-0c Loculion No. /(' l f- Z: _.: 7 Sample No. 5,{/[ 0/ b 

Collector~...,...,.._,~--------­
Processor e4./ g;,.., Date Coll~':-===:--­

Date Processed c;/ I 'tf y.7-

Genus/Speeies 8ft,.-:;,. f:cevi< ,pj,.,_ 
Total(mm) t/J Tail (mm) If 
Weight(g Z-

TrapType J.fu>tym Sz=r¢/ Live G (circle one) 
Hind Foot (m1TI0?"i!=y i#E8r (mml - - _ -

Panial ~ (circle one) 

Ectoparasites:~IN_""'"''-"''--------
EndopllniSites:'Y N _________ _ 

Saved _ Oiscllrded (circle Q!!e) 

~ 

Testicle Wt (g): L_ R. __ _ 

L Testicle (mm): L ___ W __ _ 
R Testicle (mm): L ___ W __ _ 

Seminal Vesicle: Small Large (circle one) 
EpididymiS: Conv. Not Conv. (circle one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHT (g) 

L __ R....._ 
L __ R __ _ 

Saved Discarded (circle one) 

Female 
--__,.,.._~·-·~---~· . 

Ovary Weight (g): L. ___ R~--

Left Ovary (mm): L_-__ - w __ 
_ _ Right Ovaly (mm): L __ w __ 

Placental Scars L __ R __ _ 
Embryos (no.) L · R. __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: lmctive COrnified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

COMMENJS 

t-/ish 

Dor.tal Pelage Color ____ Ventral Pelage Color;_ ___ Side Pelage Color-____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 

Juvenile Subadult W . (cifCie one) 
Juvenile Subadult /(ffijJi) (circle one) 

Ase Based on Pelage: Juvenile Subadult Adult (circle one) 

COmments: 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal !:tala Sheet 

Si\eName Avk. Location No. rA -!0-% 8;1rnple No. s M Q I r 
Collector_-=-:-

77
_________ . - Dat<: Collected 

Processor 181 d k, M , · · · D~: Proeesw';-.--:0::1;-:t-:-;i7lr=r,..--
,.,et~~>c'J l\1')"' I c i1> _ .. . .· .. . ..... 

Gertus/Spede! #rdofvf •d 't:J a; (f.@ _Trap T~f/(!lf W Sor:, r;,<·-f. Live Q (circle one) 
Total( nun) 1/S' Tl!!l (mm) ?-0 · .. Hind Foot (nun)~ ~(nun) 
Weight(g) ,:J r• If . • · - -· '. . POitial _~~(circle one) '----

EctoparasitesG) b; (C SavCcf ·olSC:..-ded -(:Ctc one) 
Endoparasites: Y N Saved Oisc&'!!ed (C:iicle ime) 

Testicle Wt (g): L_· __ R __ _ 

L Testicle (nun): L __ ... _ w __ _ 
R Testicle (mm): L_. __ ._. W ___ . 

Female 
---<··'-'· 

.. Ovary Weight (g): L. ___ R~--

.. _Left_Qyary (mm): L __ . w __ 
Right Ovary (rnm): L __ w __ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

Placemal Scar.; L __ R __ 

EmbryQS (no.) L R~--

OBGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Th)'IJ!us 

WEIGUTfgl 

L __ R __ 
L __ R_ 

Mammaries: .Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Rcpr. Stage: Nulli Semi Multi (cirele one) 

Uterus w/ Ov1uies (g) __ w/o Ovaries (g) __ 

__ COMMENTS 

Hrsk 

Dorsal Pelage Color ____ Ventnll Pelage Color ____ Sidel'e)agc Color_. ----

Age Base<! on Sex Organs: 
Age Base<! on Body Size: 
Age Based on Pelage: 

Ctrm.ments: 

Juvenile 
Juvenile 
Juvenile 

~. 
su:::Ult~ 
Subadult Adult 

-··· '" 
(circle one) 
(circle one) 
(circle one) 

. ' 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Da!a Sheet 

Site Name A v' ki/( _ Location No. t1 -/0 - t'f Sample No. 5.&1 0 I 3' 

Collecror __ J:Jil!C <;olledl:!J·:-=.,.,-,:-r::-::---
Pro=sor Ph .t K,w .. J:l'!le l'roc;sscd ·d l'tl fT 

GemiSISpecies/A,crcr/,s C(/l'!>)'lfv.uy,w>TrapT_ype __ 4_ Wu,<t ~rr.,.,£ _ Live @/<cif<:leone) 
Total(mml /fl.'£ Tail(mm) U ";o Hind Foot (IDII!--~--' r;ar (nun) .--
Weight(g) Ql"f-. f' _ Parti;!! ~(circle one) 

E<:toplll'3Sitcs:Ci)N. . n- Lio:- ' Saved ~~ed (cif!:le one) . 
EndoP1!1'3Sites: Y N Saved .DI$cal:ded (circle 011~) 

.-Male e ..'. __ E;' 

Tcstfcle Wt (g): L. ___ R~--

L Testicle (mm): L ______ W __ _ 
R Testicle (mm): L W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididym_is: Conv. Not Conv. (circle one) 

. Ovary Weight (g): L~ __ R._ __ 

_ Left Ovary (mm); L~ w __ 
Right Ovmy (mm): L_ w __ 

Placental Scars '""L __ R __ _ 
Embryos (no.) L R._ __ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Rcpt. Stage: NuUi Semi Multi (circle one) 

Uterus w/ Ovaries (g)_ w/o Ovaries (g) __ 

ORGAN WEJGHT(gl COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R __ 

L_-_IL__ 

drsfu 

Dorsal Pelage Color---- Ventral Pelage: Color:._ ___ Sid< Pelage Color·-----

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: 

JuveniletSubaduil~ 
Juvenile~~ A u t 
Juvenile Subadult t 

(circle one) 
(circle one) 
(circle one) 

""'-- -"" 



AR300516AR300516

r 

SMALL MAMMAL SAMPUNG AND PROCESSING 

Small Mammal Data Sheet 

Site Name-'J"-'-'~ kt'-'--- Location No._,_,fj"--'-'1/J'---_..8''------ Sample No. Sef () If 

Collector DmeCoilected.,..~_-="'"',-,_,_.....,.. __ _ 
Processor P~;l KiM . I oat..!';~. ~11 

Genus/Species &mJv.; A: a."\)Y€.'1" •"I . Trap .T)'pe······. /df.IJetlt!! ).w .. J Live ng;;j/ (circie one) 
Total(mm) uO Tail (mm) .. l ?: .... Hill!l Foot(mm ... ) .. lfd,. · 7 Ear (mm. ) -
Weight(g) · ,?cl. S: . Partial ~(circle one) 

Ectopara<ires: G)N . /.,a-. .. ~av~ D~;~~ :(c~;~~~~; 
Endoparasites: Y N Saved Discarded (circle one) 

'Male 

Testicle Wt (g): L ___ R~--

L Testicle (mm): L ___ W __ _ 
R Testicle (mm): L ___ W __ _ 

Seminal Vesicle: Small Lalge (circle one) 
Epididymis: Conv. Not Conv. (circle onC) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHIIgl 

L __ R_ 

L_. _R_. 

.,...-~R. __ 

... Left_Qvary (l!l!l!): L __ w __ _ 
Right0vary(mm):L __ ._ w_ 

Placental Sea!~ L __ Ro---
Embryos (no:] L R. ___ _ 

Mammaries: Small Lalge Lactating (circle one) 
Vagina: lnacfjve Cornified Turgid Plugged (circle one) 
Rcpr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

COMMENTS 

llif/n 

• 

Dorsal Pelage Color---- Venn:atPeJage Color ____ Side l'elage Color ____ _ 

Age Based on Sex Organs: 
Age Based on BOdy Sill': 
Age Based on Pelage: 

Commenrs: 

Juvenile &Adult 
Juvenik . .lL.J!. Adult 

· Juvenile Su u t Adult 

(circle one) 
(circle one) 
(circle one) 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dall!. Sheet 

SiteName Avk Location No. KEf- I - Z 

Collector __ "!IT"T"17o--:-------­
P~r-~e~~~,r~k5~·~~-------

Sample No. S/!0?6 

. ~::; ~=~=---:r"'lki!.+.l!f";..!:::::t=-- ... 
'ZE 

Genus/Species /liM""· bn: v. c4l!d1 Trap TyPe !f~~'>e!Jm 5,. ud Live ~ (c_~le.one) 
Tolal(nun) ill/ Tliil (mm) z.J Hind Foot (mm) .!. t FEar (mm) - -
Weight{g) ___ .......,'-"''"'--------- Partial . Whole (c(n:le one) 

EctopllillSites: ~ ---------­
Endoparasites: Y N ----------

Q 
Testicle Wt (g): L ___ B~--

L Testicle (mm): L ___ w __ _ 
R Testicle (mm): L ___ W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (cin:le one) 

Sav.;d Di~ed .(circle one) 
Saved Discarded (circle one) 

Female 

Ov!II)' Weight (g): L'---- R __ _ 

Left Ov!II)' (mm): L __ w __ 
Right Ov!II)' (mm): L __ W __ _ 

Placenlal Scars L __ R __ 
Embryos(no.) L R __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagiila: Inactive Cornified Turgid Plugged (cin:le one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

ORGAN WEIGHT!gl COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L_._R __ 
~R._ 

Dorsal Pelage Color--'--- Ventrnl Pelage Color ____ S.i_cle Pelage Color ____ _ 

Age Based on Sex Organ$: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: 

JtJveniJt 
Juvenile 
Juvenile 

Subadul~ 
Subadult~ 
Subadult Adult 

(cirde one) 
(circle one) 
(cir'cle one) 
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SMAll MAMMAL SAMPLING AND PROCESSING 

Small Mammal Pilla Sheet 

SiteName Avkr; __ SampleNo. SM.O 2./ 

Collector_-::,-,--,~--------- Date Collecied 1:1 
Processor_.~:.P_.t"';/'--"l<"'i-""1>--------- __ Date Piocessed';-o:;~<-:l!f.J~lrt::"'-:---

GentiS/SpeCies Aliaah:> penn~/•.wicu> Trap Type MiJ.>eVM ?pu_,·,J ~ive ·"~,;-!circle one) 
Total(mm) i & 3 Tafl (mmX.· oz..?:: __ -'-' Hind Foot (mm) 11 Ear (mm) - ~ · -

Weight(g)•-----+=+------'---- _ Pl!)tial __ ~(circle ~~e) 
Ectopafasit.QN ---------~-~~--~-~---_-_­
Endoparasite.: Y N ----------

L Testicle (mm): L ___ W __ _ 
. R Testicle (mm): L____ w __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one)_ .. 

Saved Discarded (circleone) 
Saved Discarded (circle one) 

,"'-'\:-

Female 
- .o- ' ., -~-

Qvi!iy Weight (g): L. ___ R. __ _ 

Left Ovary (mm): L ___ W __ _ 
Right Ovary (mm): L __ w __ 

Placental Scairs L __ R __ _ 
Embry()s(no.)L R. __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ ._ 

ORGAN 

Liver 
Spleen 
Adrenal 
Kfdney 
Thymus 

WE!GHTigl COMMENTS 

-Ai<ie 
L __ R __ 
L ___ R __ _ 

Dorsal Pelage Color..,.... ___ Ventral Pelage Color ____ Side Pelage Color._· ----

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Juvenile s:;:;w,_ Adult 
Juvenile ~Adult 
JuVenile ~ Adult 

(circle one) 
(circle one) 
(circle one) 
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SMALL MAMMAL SAMPUNG AND PROCESSING 

Small Mammal Data Sheet 

Site Name Avk Localion No. 1'?4 - {1- 21 Sample No. SMo 2 z.. 

~=cr __ -_-_."e:....,~w,;_r~kl~'""·., ... -;:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_= · g: ~= ~z!;f;a- · · 
Genus/Species t.fvo-4 ~ •M "": ': /VI! At< as. 
Tota!(mm) !Z~ Tll'h (mm)::_,.3"'L--

Trap Type ldum!M ¥ q"../ (E Live ~ (~ircle one) 
Hind Foot (mm) i!O Ear (mm) - ~ 

Weight(g) zl{, ~ 

E<toparasitcs: ~ ---------­
Endoparasites: Y N ----------

GJ 
Testicle Wt (g): L __ R __ _ 

L Testicle (mm): L ___ w __ _ 
R Testicle (mm): w __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

. Partial Whole (circle one) 

. Saved Discarded (circle one) 

. Saved Dlscar!ied (circle one). 

Female 

Ovary Weight (g): L __ R __ 

Left Ovary (mm): L ___ w __ ._ 
.. Right Ovary (mm): L __ w __ 

Placental Scars L __ R:---
Embryos (no.) L R __ _ 

Mammaries:· Sntall Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

ORGAN WE!GHT!gl . COMMENIS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R __ 

L __ R_ 

Dorsal Pelage Color---- Ventral Pelage Color ____ Side Pelage Color: ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Comtnents: 

~ 

Juvenile ,._dull 
Juvenile 
Juvenile 

(circle one) 
(circle one) 
(circle orie) 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sbeet 

Site Name._A,_,_,_v'-'/w""'-- Sample No. $"M a 2. 3 

Collector pT,·I v" .· p~ C. qll""cd .. '---c:=1,.>lf!.:.,r.-r:-,:---
Processor ....!! _ b!= .... Datc.Pro~ 4'8]. 'r i' 

GenuS/Species 4,u,b,; .... "!s:/v .. .vctJS T.~Typ···e Uuuv.u >rcuJ t> Liv.f"&ad fcircleone) 
Totai(mm) !I}( .. T.Jlimm'l. l::;t- .. _Hind Foot (mm). ~ .... · Ear. (_mm) - ~ · 
Weight(g) 2£, $"" . Partial ~ (ci;Cie one) 

Ectoparnsitest"Y> N ----------­
EndoparnsiteK N ----------

Saved Disear!li:d (cfrcl~ Qlle) 
. ~vcd . Piscarde<!. {circle. one) 

4)·' 
~cleWt (gf L._· __ ."'R'-. _. ·--_·--··_-_-

L Testicle (mm): L ___ W ___ .. 
R Tosticle (mm): L ___ W __ _ 

Seminal Vesicle: Small Large (cirCle one) 
Epididymis: Conv. Not Conv. (cir!=lc; one). 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHTigl 

L __ R __ 
L __ .R __ 

Female 

. Left Ovary (ml!l): .L w __ _ 
!J,igh.t Ovary (mm): L __ W_ 

Placental Scars L __ R __ _ 

Embiyos (go.) L R·---,-

Mammaries: Small Large Lactaling (circle one) 
vilgina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one), 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

COMMENTS 

!&Je 

· Dorsal Pelage Color ____ .Y~n~ Pei;lge Color, ____ Side Pelage Color ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

comments: 

(circle one) 
(circle one) ' 
(circle one) 
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SMAll. MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sheet 

SitcName Avkx l,.ocation No. f<ff ~ t;'"-,.?. 0 

Collector Date Collected 
Processor Pb,J IG.M. __ pate Processed';---5J-,I~t£.,.1.,.1::-:1::;---

Genus!Speciestfff:.crdvs."'. n~~,")tV<W.!<.V~ T.rapType .. IJ,. uaeilt« Sec. ad.. ~ve ~ (c.ircleone) 
Total{mm) lOr T!lil.(mrn'J:. 1$ Hind Fact (_mm)~. w (IDro) - : _ 
Weight(g) ~ Partial~circleone) 

Ectoparasite(})N Saved Discarded (circle ~ne) . 
Endoparasites: Y N Saved Discarded (circle one) 

- Msle 

Testicle Wt (g): L ____ R __ _ 

L Testicle (mm): L ___ W __ _ 
R Testicle (mm): L __ . _ w __ _ 

Seminal Vesicle: Small Large (cin:Ie one) 
Epididymis: Conv. Not Conv. {circle one) 

G;J 
Ovary Weight (g): L~~R~-

Left Ovary (mrn): L __ w __ 
Right Ovary (mm): L __ w __ 

Placental Scars L __ R __ _ 
Embryos (no.) L R. __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged {circle one) 
Rqlr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ wlo Ovaries (g) __ 

ORGAN WEIGHT!gl COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

Dorsal Pelage Color---- Ventrlll Pelage Color ____ Side Pelage Color ____ _ 

Age Based on Sex Org,ans: 
Age Based on Body Size: 
Age Based on Pelage: 

CommentS: 

Juvenile ~Adult 
Juvenile !!liEiiilbii) Adult 
Juvenile Sinmrufi Adult 

(circle one) 
(circle one) 
(cin:le one) 



AR300522AR300522

r 

SMAll MAMMAL SAMPLING AND PROCESSING 

Collector:.._.,.,,...,.,....,-r---------­
Processor_..<.!).ZlZ"-'1'-'-I<>J./I.!"'"'---------

Smail MaDuDai Dm Sheet 

Sample No .. $,fl1· O:J b 

Date Collected 
D&ePro~~·~~~l"t~sf7r~r~---

Genus!Species /ll~ua_~_ bu._" __ 401), 
Total(mm) /It · Tai1(mm) d. $' 

Trap Type JJI! \(rllfl ~ reuJ. . Liv~ (circle one) 
· HiQd Foot(mml 12": if;J=l'~~--

Weight(g) ff, > _ .. .. _ _ · 

Ectoparnsites: (i:M -----=====­
Endoparnsites: Y N ----------

'Male 

Testi~le Wt (g): L ___ R. __ _ 

L Testicle (mm): L ___ w __ _ 
R Testicle (mm): L ___ W __ _ 

Seminal Vesicle: Small L&ge (circle one) 
Epididymis: ·cony. Not Coriv. (c1rCle one) 

. Partial Whole (cin:le one) 

. Saved .... Disca!d.ed (ci!cle one) 
Siv~ D!iiaiiiid (Cili:ie one) 

QvJIIY Weight (g): L._~_R. ___ ,_ 

Left O)rary (mm): L __ w __ 
.Right Ovary (mm): L ____ w __ 

Placen_tal Scars L ____ R __ 

Embryos (no-l L R~--

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) ___ wlo Ovaries (g) __ __ 

ORGAN WEIGBTfgl COMMENTS 

LivC:r 
Spleen 
Adrenal 
Kidney 

. Thymus 

L ___ R,__ 

L_-_R_ . 

Dorsal Pelage Color---- 'len\Ull Pelage Color ____ Side Pelage Color ____ _ 

Age Based on Sex OrgllllS: 
Age Based on Body Size: 
Age Based on Pelage: 

Comm~nts: 

Juvenile Subadult Adult 
Juvenile Subadult Adult 
Juvenile Subadult Adult 

(circle one) 
(circle one) 
(circle one) 

'===========-====-=--==--=--=-=--=--=c====::.:=:.c::_~=cc.:.· --=-:=c·c=.· ... _--_-_------- .. ____________ ____. 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Slilall Mammal Data Sheet 

SiteName Avb . Location No. gf:f- 2 -/z_ · Sample No. SM () ;zi_ 

. Dllle Co.llected,_-::;r-::T:::-­
Dllle Processed- ?h if H 

Collector;__-::T"':'-;-;,.---------
Processor i>b jl kim 

Genus/Species J&r• }¢ r>g11f1fudvanmlf 
Totai<mml la-t. r.U1 <nudi:::J.. ___ k"". ~1-

Trap Typ.){UI-trll<12pG?<:,f. Live @(circle one) 
Hind Foot(mm) IT Ear(mm) -

Weight(g) · Partial_ Whole (circleoneL 

---Ectoparasites: fv il. __________ ., Saved Discarded (cl~le Qlle) 
Endoparasites:Y N . Saved Discanled (circle one) 

8 
Testicle Wt (g): L __ R~--

L Testicle (mm): L ___ . w __ _ 
R Testicle (mm): L ___ W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

·Female 

Ov!IIY W~ight (g): L. _ __;._R~--

. Left Pv!IT)' (mm): L __ w __ 
Right Ov!IIY (mm): L __ w __ 

Placental Scars L_ R::---
Embryos (no.) R __ _ 

Mammaries: Small Large Lactating (circle .one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __;_ 

ORGAN WEIGHTigl COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R_ 
L __ R.__ 

fttfk 

Dol'sal Pelage Color ____ Ventral Pelage Color:_ ___ Side Pelage Color· ____ _ --Age Based on Sex Organs: ~uv · ubadult Adult 
Age Based on Body Size: enile Subadult Adult 
Age Based on Pelage: em e Subadult Adult 

Comments: 

(circle one) 
(circle one) 
(circle one) 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Dllla Sheet 

Site Name Av /er Location No. (A - /t}-(0 Sample No. <;M t) J. =f-

,. Male 

Testicle Wt (g): L ___ R. __ _ 

LTesticle (mm): L ___ W ___ _ 
R TeSticle (mm): L w __ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

'9RGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

. _ WEIGHT lgl 

L __ R __ 
L __ R __ 

Saved Discarded (circle one) 
Saved Disairded (eire!" one) 

····a~--·_ Female 

-- -- ... _. ··'-~-~- --~- -·. \-·'-""""'" 

.Ovary Wei!jlltt (g): L. ___ R. __ _ 

.. L!:ft Ovary (mm): J. __ w~­
Right Ovary (mm): L __ w __ 

Placental Scars L __ R ___ _ 
Embryos (no.) L R __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: NuUi Semi Multi (circle one) 

Uterus w/ O.•aries (g) __ w/o Ovaries (g) __ 

COMMENTS 

Dorsal Pelage Color ____ Ventra!Pelage Color· ____ Side Pelage Color: ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: · 
Age Based on Pelage: 

CommentS: 

Juvenile Su)ladu~ 
Juvenile Subadulf"AdiilY 
Juvenile Subadu)t,.;aUit 

(circle one) 
(circle one) 
(circle one) 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sheet 

Site Name Avluj Locarion No. f"A--1/- ;;J_ Sample No. <;MO o2 8"' 

Ectoparasites@ ----------Endopi!!IISitcs: Y N _________ _ 

8 
Testicle Wt (g): L ___ R. __ _ 

L Testiclc(mm):..__~w ___ . 
R Testicle (mm): L W __ _ 

Seminal Vesicle: Small Large (cin:le one) 
Epididymis: Conv. Not Conv. (circle one) 

Saved D~ed (cjrcle one) 
Saved Discarded (ein:le oqe) 

F•m•le 

OvacyWeight (g): L __ R __ 

LeftQvwy(mm): L __ w_ 
. F.ight Ovwy (mm): L __ w __ 

Placental Scars L_ R::---
Embryos (no.) L R~--

Mammaries: Small Large Lacta!U!g (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Rcpr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries {g) __ wlo Ovaries (g) __ 

ORGAN WEIGHT!g\ COMMENTS 

Liva 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ JL_ 
L __ •• JL_ s 

Dorsal Pelage Color---- Ventral Pelage Color ____ Side Pelage Color ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Subadult Adult 
Subadult Adult 
Subadult Adult 

(circle one) 
(circle one) 
(circle one) 

-------·-- --·----------------
Comments.: 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sheet 

Site Name Avk;< Sample No .. SM 0 ;z r 
Collector_--.,,...-,""17--,--------- Pl!le Coll"'!;4:-=--:=r::-::---
Processor· _ _,i\=·:~..I.~:K,..,""""l....-------- DO!e.Processed dz>-(n 
GenuS/Species Bl"c"<. 6re•hctw!~ .. Trap Type . .vforev'M~p<!.u,J' Live8 (circle one) 
Total(mm) 117 Tail (mm)•....J.I.:~<7'--- lfmdFOQl(JIU!l)~ !'ar{mm)-

Weight(g) z.z • $: •... Partial ~(c~~le ~~e) , · . 

Ectoparasites:(y) N ---------- Saved __ Discarded (cirl:le one) 
Endoparasites: Y N Sayed __ Ois<:arded (cin:le one) 

. _;', 

Testicle Wt (g): L ___ R~___,-

L Testicle (mm): L ___ w ___ _ 
RTesticle (mm): L_· __ w __ _ 

· Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

''•· , r' l'-'·-' ::· i •• 

Fem•le 

. Ovary Weight (g): L ___ R~--

Left Ovary (mm): W 
Right Ovary (mm): L __ w __ 

Placental Scars L __ R __ _ 

Embryos (no.) L R---

Mammaries: Small Large Lactating (cin:le one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (cirl:le one) 

Uterus w/ Ovaries {g) __ w/o Ovaries (g) __ _ 

ORGAN WEIGHTigL COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R __ 
L __ R __ 

5 

Dorsal Pelage Color _____ Ventral Pelage Color ____ Side Pelage Color ____ _ 

Age Based on Sex Orgaris: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: · 

Juvenile Subadult~u . 
Juvenile Subadul dul 
Juvenile Subadult ult 

· (circle one) 
(circle one) 
(circle one) 

,., '•!,1' 
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SMALL MAMMAL SAMPLING AND PROCEssiNG 

Small Mllmmal Da!a Sheet 

SitcName Arkx LoCI!IionNo. C!/-- 10 -I/?" Sample No. SM630 

Collector Date Colledcd'-:~=----
Proccssor f'b • I K, !S1 . .Dale Processed s}r'[l H 

Genus/Species &tc lo /, 1 > pea n:=( vUv"'iwtrrap T.ype #u>eum ~eq-./ . ·.·· Li~~~ (circ.Ie one) 
Total(mm) /// IJil (!!1Dl) ?..'!!:. Hind Foot (mm)~. . . E!!r (mml.·--=--=~- •. 
Weight(g) f 1'. > Partial. ~ircle one) 

EctopMISites: y(N J . Saved Discarded (circle o~e) '. 
Endoponsites: y"-r:f . Saved Discw<!ed · (~leone) 

@; 
Testicle Wt (g): ..._ __ R. __ _ 

L Testicle (mm): L ___ W __ 
R Testicle (mm): L __ W· __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Ccnv. Not Ccnv. (circle one) 

Female 

Ovary Weight (g): L. ___ R. __ _ 

Left Ovary (mm): L ___ W·:---
Rigbt OvO!y (mm): L __ w __ 

Placental Scars L __ ~ 
Embryos (no.) L R __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g)_ 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEJGHTif) COMMENTS 

th"s/11 
L_R __ 
L __ R_ 

Dorsal Pelage Cclor ____ Ventral Pelage Color ____ Side Pelage Cclor ___ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Ccmments: 

Juvenile ~· b Adult 
Juvenile Adult 
Juvenile ult Adult 

(circle one) 
(circle mie) 
(circle one) 
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- . Small Mammal Data Sheet 

Site Name Av kx Loca!ion No. 7£-(- :.2 · SamPle No .. · .SM 0 3 I 

Collector_...,.,,_,.=--------,-- Dat<:...Collected 
Processor_J.P..t.bLCJc..lc:<:.c">:.:"""------~-- __ D.a!!LProcess.:d':--;;:-,/-tg=t"'"'I'=---

Genus/SpeciesU,,cnh_; ,_,11>0cl&.,ivs TrnpType i..(olc•'!lt Sye~·.._e . Live@) (circleone) 
Total(mm) 1.5C TiiL<.mn\)1 .Z. .;z.. HindFoot(=l z..z... ' EartiQD1) -- · · 
Weight(g) ____ ...,."---~----·-- ... Partial_ Whole (circle one) 

~•·-··· .. ··•· "'' ~·--~-'"~= "'cr Testicle Wt (g): L ____ R. __ _ 

L Testicle (mm): W ___ . 
R Testicle (mm): L_· __ W __ ..., 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv, (circle one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHT igl __ _ 

L __ R __ 
L __ R __ ··· 

Female -.- ___ -
··'' .,,~, ,_ .. ,, "' ... 

Ovary Weigh< (g): L. ___ R __ _ 

Left Ovary (niil.l): . L w,--­
.Right Ovary (mm): L __ W __ 

Placental SC31~ L __ R:::---
. Embryos(no.) L R __ _ 

Mammaries: Small Large Laclating (circle one) 
Vagina:· Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ 

COMMENTS 

Dorsal Pelage Color---- Ventn!l Pelage Color~--- Side Pelage Color:_ ___ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Juvenile 
Juvenile 
Juvenile 

Subadult ~fi· .(circle one) .. 
Subadult uy (circle one) 
Subadult A ult (circle one) · 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sbc:Ct 

Site Name'......!A~fwkt=- _ Location No .. _1f'.,...._-_(._-~/'------ Sample No. 5P 0 3 ::Z:.. 

Collector Date Collec;tcd:--,-,~::---
Processor f'b.t (<,."'- Date Processed i/li/1 T: 

Genus/Species dice-.&; o~anwlv~U> Trap Type UU)e.v><t sp~CA;,j! Live ~circle one) 
Total(rnm) Mt2 Tail (lllm) 0 5/ Hind Foot (nuri) z. 0 T Ear (mm) -
Weight(g) _ Partial Whole (circle one) 

Ectoparasites: Y t(() ________ _ 
Endoparasites: Y )("' 

Saved Discarded (circleone) 
Saved Discarded {circle one) 

~: Wt(g): L ___ R~---
L Testicle (rnm): L ___ W __ _ 
R Testicle(rnm): L ___ w __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHT!gl 

L __ R __ 
L ___ R_ 

. Ova!). Weight cg): L. ___ R~--

Left Ovary (mm): L __ w __ 
Right Ovary (mm): L __ w __ 

Placental Scars L __ R __ _ 
Embryos (no.) L R~--

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus w/ Ovaries (g) __ w/o Ovaries (g) __ 

COMMENTS 

f/,s~ 

Dorsal Pelage Color Ventral Pelage Color ____ Side Pelage Color ____ _ 

Age Based on Sex Orgmis: Juvenile 
Age Based on Body Size: Juvenile 
Age Based on Pelage: Juvenile 

Comments: 

~·. ,.,. 
~leone) 
(circle one) 
(circle one) 
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SMALL MAMMAL SAMPUNG AND PROCESSING 

Small Mammal Data Sheet 

Site ~arne A vk..r Location No. 7?-j- .;;<_ ~pleNo. 5A,!033 

Collector Date Collecteil 
Processor ph ;J Ki ,1a Date I'YOcessed':--;:f"'i~l-::,,-~/r-:.:-"';7---

Gcnus!Speci~s AdfcwL. PM~{'jfvanreiiJ Tra.pTyp. e !/ur-euc1 s;,,."'..Jl ·L;ve ~circle one) 
Tota!(mm) t3E_ J)tiltDlm) 3 = Hind Foot(mm). ·,..o ( .Ear(mm)- . 
Weight(g) ?8', S: ·· · · '· ·-. .: Paiilid~.(ci~;Cle,O!W.- .· _ •· .. 

Ectoparasites: Q . . - - -- - Saved Discarde~ C~ircle one) 
Encjoparasites: Y N _Saved_ DisCarded (cirJ:le one) _ 

"Male 

Testicle Wt (g): L ___ R_. __ 

L Testicle (riim): L ___ w __ _ 
R Testicle (mm): L ___ w ___ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

. WEIGHT lgl _ 

L __ R __ 
L __ R 

Lefi_Qyaryjmm):.L_. __ w __ _ 
Right Ovary (mm): L __ w __ _ 

Placental Scars L __ R __ 
Embryos (no.) L R __ _ 

Mammaries: Stnall Large Lactaling (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) -

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ . 

--~-- ............ ---------
Dorsal Pelage Color ____ VenmJ Pelage Color Side Pelage Color· ____ _ 

Age Based on Sex OtgaitS:­
Age Based on Body Size: 
Age Based on Pelage: 

~~~::::. ~~~~~F.:v~. [~. ::.~:= ~~r . 
Juvenile Subadid:~ (circle one) 

--~---------------------------------------------------
Comm~tS: 
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Data Sbeet 

·e 
Sit.: Name A .J b LocationNo. t:.iF-f -(;(9 ,SampleNo. SM03lf 

Collector D_atc Collected 
Processor Ph j/ 1</ M J.?ate Processed,......,s:j"'7!""SJ=t'I"::":Z..::--- __ 

Genus/Speei~ .JJ,crrJ_s Pt"t1!15[){ o'tV-<jcv> Trap Type;(li, :e!M! )pee, if Live rii~)c:e o~e) 
Tota!(mm) 141 Tail/(mm) HtJ Hind Foot (mm} ] '(_ / Ear (mm) - · · .. 
Weight(g) 6'r ;j Partjal \Vhole _(circle_ one) .. 

Ectoparasites(P N .saved DiScafded (circle one) 
Endoporasites: Y N . Saved Discarded (circle one). 

·Male 

Testicle Wt (g): L. ___ R~--

L Testicle (mm): L ___ w ___ _ 
R Testicle (mm): L w __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

s 
. Ov~ Weisht (g): L __ R~-

Left Ovary (mm): L __ w __ _ 
. RiSJ,i OvirY (mrn): L_ w_· _ 

Placental Scars L R 
Embryos(no.) L ~ ~ 

Mammaries: Small Lalge Lactating (circle one) 
Vagina: Inactive Cornified T~d Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ 

ORGAN WE!GHT!g) COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R __ 
L __ R_ -' 

Dor>a! Pelage Color ____ Venttal Pelage Color. ____ Side Pelage Color, ___ _ 

Age Based on Sex Organs: 
Age Based on Body Sie: 
Age Based on Pelage: 

Comments:·· ;:;. ' 
"!~ '; 

'17 
_...-:-=·· 

{'i 

Juvenile Subadult Adult 
Juvenile Subadult Adult 
Juvenile Subadult Adult 

(circle one) 
(circle one) 
(circle one) 

.:;.·-

- ij'_-,;: -" 

-,,, 
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SMALL MAMMAL SAMPLING AND PROCESSJNG 

·Small Mammal Data Sheet 

, Site Name AvW Location No. Wk - A)al\[f(- :2-0 Sanlple No. "'iM 0 3'.)-

Collector_-.,;;,-,-,----------- D_wte coUected.,_....,r-c-.:r-o:---
Pr?cessor_./-p,-'-1'"-' ''-. :::b"''"""'---------- __ Dwte Proc;ssed 5"/r?/if 

Genus/Specie~ · f?roo'[j >«JS Jeuc,aD<f5 Trai> type /); $f!k,.,-S0tud Live ~ (cin:le one) 
Total(mm) /fs 'fajl (111JllJ 'Jl I Hind Foot (mm)~· . . 

1 Ear (mm) -
Weight(g) . v.;-, . _ . . . Partial ol ( cin:le one) 

' '·.: .,, 

Ectoparasites6 N --...,-~-==--==~- _Saved Discarded (circle one) 
Endoparasites: Y N · Savea DfSC.1rded (cili:le one) 

~L ,> ,, '~' ,·::::~-,~~ ." -~ '~~'.:e~=~ --- = -~ pc~ -~ ,, 

Testicle Wt (g): L ___ R. __ _ 

L Testicle (mm): L ___ w::---
R Testicle (mm): L ___ W ___ _ 

Seminal Vesicle: Small Large(cin:leone) 
Epididymis: Conv. Not Conv. (cirCle one) 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus· 

WE!GHTig\ 

L __ . a_:---
L_. -· -·· R __ _ 

Ovary Weight (g): L ___ R __ _ 

Left Ovary (mm): L ___ w __ _ 
_ Right Ovary (mm): L __ w __ . 

Placental Scars L __ R __ _ 
Embryos (no.) L R __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: lna<:tive Cornified Turgid Plugged (circle one) 
Repr, Stage: Nulli Semi Multi (cin:le one) 

Uterus w/ O>'llries (g)_. __ w/o Ovaries (g) __ . 

COMMENTS. 

ri~>b 

Dorsal Pelage Color _____ Ventral Pelage Color ____ Side Pelage Color ____ _ 

Age Based on SCx Organs: -Juvenile' 
Age Based on Body ~izc: Juvenil -""'="" 
Age Based on Pelage:$- JuvenH 

Comments: 

• 

(circle one) 
( cin:le one) · 
(cin:lc one) 

~-~------------·----··----··-
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SMALL MAMMAL SAMPLING AND PROCESSING 

Small Mammal Da!a Sheet 

Location No. Wit- Sou&- f1 Sample :No. 5 M 0 3 { 

Collector __ '<;?-:-rr--,--------
Processor ,'>6 d K, M 

.Date Collected 
Date Processed~i;j"'"t:-s;t..,..r'"'z::---

Genus/Species ft:....-d"o"""'l )a/S /eu(..at'uS 
Total(mm) ! "'1$"" 'f'aiiJ.mm) U~ 'f 

Trap Type lil!lrw"' 'ir.eJ Live~ (circle one) 
Hind Foot (mD1) /1 . Ear (mm)- . 

Weight(g) Z.3,c_ 

EctoparasitesQr ---------­
Endoparasites: Y N ----------

··Male 

Testicle Wt (g): L ___ R~--

L Testicle (mm): L ___ w __ _ 
R Testicle (mm): L W __ _ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: Conv. Not Conv. (circle one) 

: Parll!'l Whole (c1r0le one) . 

Saved Dj~ed (circle one) 
. Saved Discarded (circle one) 

CF~ 
• Ovazy Weight (g): L ___ R __ _ 

LeftOvary(mm): L_ w __ 
_ Right Ovary (mm): L __ w __ 

Placental Scars L __ R __ 
Embryos (no.) L R __ _ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Turgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g)_ w/o Ovaries (g) __ 

ORGAN WEJGHT!gl COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

L __ R...__ 
L __ . R...__ 

Dorsal Pelage Color---- Ventral Pel!l!!e Color ____ Side Pelage Color ____ _ 

Age Based on Sox Organs: 
Age Based on Bndy Size; 
Age Based on Pelage: 

CommentS: 

Juvenile ~dull .. (circle one) 
Juvenile Sli68diiRJ\idult (circic one) 
Juvenile S~ Adult (circle one) 
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SMALL MAMMAL §!-Ml?L!NG~Ar>IJ) PROCESSING 

Small Mammal D1lla Sbcet 

Site Name Av k-,c Location No. ll ~ lfA -It 

Collectorc __ ::r;-;:,----------'- __ Date C..llcctedc....,.-:-:r----,~---
Processorc _ __,p::.lblJid...J::IG;!·...._~ _____ ......:,_ . Dmeh~~ ?h / H 

GenUs/Species ifOJrujZ<J_z_ fe,;toN<f · · Trip Type Mo<evi« £vc<J Live L""':1(circleone) 
Total(mm) 11!2:" Tailfmm) ' }D_.. Hind Foot (mm) T-f _ Ear (mm) - ~ 
Weight(g) z z..s · · · :f'lli'!)i!I~Wb\li<' (e<irCi~ o~e) : · · · 

~
"\ 

Ectoparasites: \'; ·. N,J./--..,--=,..,..=---
Endoparasites: Y ----------~ 

S.aved. Disq!'~cq __ (circle onel 
"Saved _DiscaJ:ded . tcirckone) 

... Male ~-~mai~' __ ._·, __ ·,·.· .. 
~- '.l.:.;..:,.~···<~·-··· 

Testicle Wt (g): L ___ E. __ _ QviiJY Weight (g): L R._· __ 

L Testicle (mm): L __ . _ w.---
R Testicle (mm): L W __ _ 

l.,ef\QviiJY (mm): L ___ w,---
- Right Ovary (nun): L __ . w __ 

Seminal Vesicle: Small Large (circle one) 
Epididymis: CCfnV. -Not Conv. (circle one) . 

Placental Scars L __ R __ _ 

Embryos (no.) L R~--

. ORGAN 

Liver 
Spleen 
Adrenal 

. Kidney 
Thymus 

WEIGHT/g) 

L __ R __ 
L __ R __ 

Mammaries: Small Large Lactating (circle one) 
Vagina: Inactive Cornified Twgid Plugged (circle one) 
Repr. Stage: Nulli Semi Multi (circle one) 

Uterus wl Ovaries (g) __ wlo Ovaries (g) __ 

COMMENTS . 

/j;sL 

. __ ,, ___ , __________ _ 
Dorsal Pelage Color---- Ventral Pelage Color:_ ____ Sid_e_f'elage_Color ____ _ 

Age Based on Sex Organs: 
Age Based on Body Size: 
Age Based on Pelage: 

Comments: 

- . -------- -

Juvenile Subadult 1A!!!& ) (circle one) 
_Juvenile. Subadult:1@iin'; (circle one) 
Juvenile_ Subadult Aaiiit (circle cine) 
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DATE: 

TO: 

26June 1997 

Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

® 2890 Woodbridge Avenue 
Edison, N-Jersey 08837-3679 
908-321-4200 • Fmc 908,494-4021 

· Rajeshmal Singhvf,U.S. EPAIERTC 
' ' ' ''' ''' ' ' - -- ·.; / 

THROUGH: Vinod Kansal, REAC Analytical Section Leader''·, t1~' 
Jay Patel, REAC Inorganic Group Leader .~.~-

FROM: 

SUBJECT: 

Dennis Kalnicky, XRF Chemist J;~.;... ~· 
ON-SITE ANALYSES, A VTEX FIBERS SITE, FRONT ROYAL, VA 
WORK ASSIGNMENTil2-215- FPXRF ACTIVITIES 

BACKGROUND 

Avrex Fibers is locate<! in Front Royal, VA and was a fotii~er rayon, polyester, and polypropylene processing facility. 
Rayon fibers were produced from 1940 \inti! _the plant closed in 1989. Polyester was manufactured from 1970 to 
1977, and polypropylene was manufa.cttlred from 1985 co 1989. Resideruial areas border che site to che south and the 
east, General Chemical borders the. site to the northeast, and the South Fork of the Shenandoah River borders the site 
to the nonh and west. The facility occupies approximately 440 acres. Two Spectrace 9000 Field-Portable X-ray 
Fluorescence (FPXRF) analyzers, maintained and aperated by Response Engineering and Analytical Contract (REA C) 
personnel, were used to support United Stares Environmental Protection Agency!Environinental Response Team Center 
(U.S. EPNERTC) actJV!fies·arthe Avtex Fibers site. REAC personnel performed on-site analysis of sediment and soil 
samples for target elements: zinc (Zn), lead (Pb), copper (Cu), chromium (Cr), arsenic (As), cadmium (Cd), and iron 
(Fe~ ' · · ··· ·· 

OBSERVATIONS AND ACTIVITIES. 

Soecttace 90QO FPXRF Analvses 

One trip was made to the site from II to 15 May, 1997, to determine the extent of target element contamination in site 
sediment. and soil samples utilizing two Spectrace 9000 FPXRF analyzers (SIN Q-003 & Q-023). A total of 37 
sediment/soil samples weieanalyzed on-site. The Spectrace 9000 FPXRF measurement times (instrument live-time) 
were 200 seconds for the cadniium-109 (Cd-109) source and 60 seconds for tl)e americium-241 (Am-241) and iron-55 
(Fe-55) sources. 

Sample preparation. analysis, andquality assurance/quality control (QAIQC) procedures used in this study conform to 
those described in the U.S. EPNERTC REAC Standard Operating Procedure (SOP) #1713, Spectrace 9000 Field 
Portable X-ray Fluorescence Operating Procedure. 

cc:--- C~ntral File-WA # 2-215. 
Nancy J. Finley, U.S. Fish '!"d Wildlife Service 
David W. Charters. U..$_ EPNERTC Work Assignment Manager 
Mark Huston, REAC Task Leader . , 

\2 15\del\tr\9706\xrfrpt.215 
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Sample Preparation 

SoiVsediment samples were received in labeled plastic bags. Each sample was mixed with a stainless steel -
Stones and debris were removed priorto placing 10-20 grams of the sample into a labeled aluminum weight boat. , ne 
samples were dried in an oven for 1-2 hoUIS. Duplicates were prepated for every 10 samples and the suffix "DUP" was 
added to the sample ID for the duplicate sample. After drying, the sample was passed through a I 0-mesh stainless steel 
sieve to remove rocks and large organic matter. The sample was then placed in a labeled 31 millimeter (mm) 
polyethylene X-ray sample cup and sealed with 02 mil thick polypropylene X-ray Window film. Prior to XRF analysis. 
the sample cup was tapped against the tabletop to pack the sample evenly against the film window. The sample cup was 
placed directly on the probe aperrure window of the Spectrace 9000 FPXRF analyzer, the safety shield was closed. and 
analysis was initiated with the measurement times previously noted. 

FPXRE Analvsjs Results 

XRF analysis results for each measurement were saved in the Spectrace 9000 internal data logger memory. The data 
was downloaded and archived on compUter disks on a daily basis. Selected target element (Cr, Zn, Pb) results for each· 
sample and standard analyzed were logged into the Spectrace 9000 field logbooks (# REACII-L-00203 and REACII-L-

- 00211 ). Target eletnent results were qualified using the field method detection and quantitation limits discussed in this 
repon. 

OA/OC Procedures 

The reliability of each Spectrace 9000 FPXRF unit and application model was evaluated daily during the site visiL The 
energy calibration check and detector resolution check were performed at the beginning of each day to ensure that 
proper instrument calibration was maintained and that the detector resolution was adequate for producing reliable X-ray 
intensity measurements: The Spectrace 9000 soil application model was verified at the beginning of each day 
target elemenB. This was accomplished by analYzing a blank sample and a set of three National institute 
and Technology (NIST) Standard Reference Materials (SRMs) #2709, #2710, and #2711. Energy calibration 
detector resolution checks, and application verification resulB were recorded in the Spectrace 9000 field logbooks 
(#REACII-L-00203 and REACII-L-00211). 

Method Petection and Ouantitation Limits 

A low concentration standard, NIST SRM #2709, was analyzed at the beginning of each day and periodically during 
sample analysis to esmblish statistically derived method detection and quantitation limits for the target elements. The 
standard deviation [STD (n-1)] for these analyses was used to calculate the Spectrace 9000 method detection limit 
(MDL) and method quantitation limit (MQL) for each target element. The standard deviation for FPXRF analysis of 
the blank sand sample was used to estimate MDL and MQL for Fe because the Fe concentration was too high in SRM 
#2709 for MDL determinations. The MDL was calculated as three times the standard deviation (MDL • 3 x STD) and 
the MQL was defmed as ten times the Standard deviation {MQL = lO x STD) for repeat mea5ili'ements. 

The MDL values used to qualify fmal FPXRF results (Appendix A) represent a conservative combination of the values 
determined for the two Spectrace 9000 analyzers. For each target element, the larger Jfthe two MDL values was used 
to qualify the data. 

Spectrace 9000 results were qualified by a "U" for analyses less than the MDL (not detected) .. 

\2!5\del\tr\9706\xrfrpt.215 
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Regression analysis could not be performed for Pb, Cu, Cr, As,, and Cd because most results were less than the XRF 
MDL. FPXRF and laboratory data were compared based on XRF MDLs and MQLs. The results of these comparisons 
are summarized below: · 

Element Total number of FPXRF Resullts Laboratory FPXRF Confirmed 
ConfrrmatiOn Results by Laboratory 

Samples 

Pb 9 6 samples < XRF MDL <XRFMDL . yes 
I sample = 230 mglkg 200 mglkg yes 
I sample= 210 mglkg 170 mglkg yes 

Cu 9 8 samples < XRF MDL <XRFMDL yes 
I sample > MDL and < MQL <XRFMDL no 

Cr 9 9 samples < XRF MDL <XRFMDL yes 

As 9 6 samples < XRF MDL <XRFMDL yes 
I sample > MDL and < MQL <XRFMQL yes 
2 samples > MDL and < MQL <XRFMDL no 

Cd 9 9 samples < XRF MDL . <XRFMDL yes 

These comparisons sup_port QA2 data objectives for FPXRF analysis ofPb, Cu, Cr, As, and Cd. 

REFERENCES 

Kane, J. S .. l993. "Reference Materials." American Laboratory, October: pp. 96-97. 

U.S. EPAIERT. 1991. Quality Ass=ce TechniCal Information BuUeiin, "Field-Portable X-Ray Fluorescence", Volume 
I, Number 4. - · _______ · · · 

• 

\215\del\tr\9706\xrfrpt.215 



AR300570AR300570

r 121 S\dcl\tr\9706\xrfrpt.215 

APPENDIX A 
MDL Qualified FPXRF Analysis Results 

FPXRF Activities Report 
A vtex Fibers Site 

June 1997 



AR300571AR300571

-- e 
Avtex Fibers site (wa1215) 

' Spectrace 9000 FPXRF; S/N Q-003 & Q-023 
Cdt 09-200; Fe55-60; Am241 -60 seconds '· 
_Final FPXRF data; MDL Qualified; 2 Significant Figures 

· Sediment/ Soil 
MDL 90 45 100 400 60 150 300 

XRFID CLIENT ID LOCATION DATE Zn · Pb Cu Cr As Cd Fe 
ANALYZED (mg/kg) (mg/kg) (mglkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

XRF1 A11-215-00001 River 11-MAY-1997 130 u u u u u 17000 
XRF10 A 11-215-00010 River 12-MAY-1997 u U· u u u u 17000 
XRFII A11-215-000H RiVer 12-MAY-1997 u u u u u u 17000 . 

,, 

XRF12 A11-215-000t2 River 12-f;1AY-1!l97 95 u u u IJ u 30000 
XRF20 A 11-215-00020 Upland . 1-MAY-1997 980 !J u u u u 38000 
XRF21 A11-215-00021 Upland 1 HWI'-j997 1900 u u u ·U u 31000 
XRF22 A 1 j -215-00022 Upland 11-MAY-1997 94 u u IJ u u 22000. 
XRF23 Atl-215-00023 Weiland 12-MAY-1997 u u u u 79 IJ 41000 
XRF23DUP A11-215-00023 Weiland 12-MAY-1997 120 u lJ lJ u u 42000. 
XRF24 A 1.1-215-00024 Weiland 12-MAY -1997 280 u u u u u 38000 
XRF25 A 11-215-00025 Fly Ash 12-MAY-1997 170 u 14,0 u 190 u 68000 
XRF26 A11-215-00026 Fly Ash 12-MAY-1997 580 u. u u 160 u 100000 
XRF27 .A11-215-00027 Reference Area 12-MAY-1997 110 u u u 64 u 43000 
XRF28 A11-215-00028 . Reference Area 12-MAY-1997 110 u u u u u 13000 
XRF2A A11-215-00002 River 11-MAY-1997 u u u u u u 15000 
XRF2B A11-215-00002 River 11-MAY-1997 u u u u u u 18000 
XRF3 'A1l-215-00003 River 11-MAY-1997 u u u u u u 15000 
XRF30 At 1-215-00030 Upland 12-MAY-1997 1800 u u u· u u 35000 
XRF31 Att-215-0003_1 Upland 12-MAY-1997 1500 u u_ u u u 35000 
XRF32 A 11-2 Hi-00032 Upland 12-MAY-1997 I 100 u u u 73 u 32000 
XRF33 Aj 1-215-00033 Upland· 12-MAY-1997 290 u u u 130 IJ 55000 
XRF34 ·-A11-215-00034 Upland 12-MAY-1997 ' 140 u u u 120 u 70000 

· XRF34DUP A 11-215-00034 Upland 12-MAY-1997 160 u u u 170 u 79000 
J J 

XRF35 'Aff-215-00035 Upland 12-MAY-1997' 150 u u u 15!7! ... u 46000 

XRF36 A 11-215-00036 Upland 12-MAY-1997 400 u u u 92 u 44000 

XRF37 A 11-215-00037. Upland 12-MAY-1997 310 230 u u u u 25000 

XRF38 Aff-215-00038 Upland 12-MAY-1997 460 210 u u u u 29000 

XRF39 Aft-215-00039 Upland 12-MAY-1997 410 u u u u u 28000 

XRF4 Aff-215-00004 River 11-MAY-1997 170 u u u u u 20000 

XRF40. A 11-215-00040 Upland 12-MAY-1997 420 55 100 u u u 120000 

XRF41 Aff-215-00041 Reference 12-MAY-1997 120 u u u u u . 20000 

XRF41DUP. A11-215-00041 Reference 12-MAY-1997 110 u u u u u 20000 

XRF42 A11-215-00042 Reference 12-MAY-1997 u u u u u u 11000 

XRF43 A11-215-00043 Reference 12-MAY-1997 190 51 u u u u 14000 

XRF5 A 11-215-00005 River 11-MAY-1997 u u u' u u u 20000 

XRF6 Aff-215-00006 River 11-MAY-1997 u u u u u u 17000 

XRF7 A11-215-00007 River 12-MAY-1997 110 u u u u u 34000 

XRF8 Aff-215-00008 River 12-MAY-1997 u u u u u u 24000 
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Avtex FiberS site (wa1215) 
Spectrace 9000 FPXRF; S/N Q-003 & Q-023 
Cd109-200; Fe55-60; Am241-60 seconds .. \' 
MDL and QAJQC Data 
Sediment I Soil 
Q-003 data 

ID DATE Zn Pb Cu Cr As Cd Fe 
ANALYZED (mg/kg) (mglltg) (mg/kg) (mg/kg) (mglkg) (mglltg) (mg/kgl 

======== ============ ======= ======= :::::==== ====== ======= ======= ====== 

MDL SAMPLE 

112709 11-MAY-1997 88 -11 14 -48 65 132 31767 

112709 11-MAY-1997 105 -5 28 ·-36 42 92 33140 
112709 11-MAY-1997 90 -3 29 64 43 203 31930 

112709 12-MAY-1997 78 5 20 41 40 35 32200 . 

112709 . . 12-IJAY-1997 90 2 11 -160 40 122 32544 

112709 12-MAY-1997 94 -11 16 57 44 48 31938 

112709 12-MAY-1997 117 1 ·8 11 52 95 32957 

112709 13-MAY -1997 95 ·7 27 -87 39 57 32133 

112709 13-MAY-1997 95 ·13 -8 -176 52 3. 32313 

112709 13-MAY-1997 116 0 -21 -37 37 72 32905 

112709. 14-MAY-1997 96 -6 -1 -57 57 76 31972 

112709 14-MAY-1997 90 -6 1 -98 37 59 32639 

112709 14-MAY-1997 95 -15 -27 55 74 69 31803 

1127:09 14-M.l1Y-j997 1!1 -8 -9 50 37 42 32679 
,. 

======== =========== ====:=== ======= ====== ====== ======= ====-=== ::z:::::::::::: 

AVG '.97 -5 5 -30 47 79 32351 

STDS 11 5 18 80 11 49 458 

MDL 33 15 54 240 33 147 NA 

MOL 110 50 180 800 110 490 NA 

Number of Obs 14 14 14 14 14 14 14 

A VG = average 
STDS • Standard Deviation (n-1 method) 
MDL- Method detection Limit 
MOL- Method Ouantltatlon Limit 
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Avtex Fibers site (wa1215) 
Sprectrarce 9rOOrO FPXRF; SIN Q-003 & Q-023 ,, ... 
Cd10'9-200; Fe5r5-60; Am241-60 •·e·conds 
MOL and QAIQC Data 
Sediment I SoU 
Q-Or03 data 

iO DATE Zn Pb Cu Cr As Cd Fe 
ANALYZED (mrglkg) (mglk.g) (mg/kg) (mg/kg) (mg/kg) (mg./kg) (mg/'kg) 

====·==== ==========:z ::c::::rz·:::ra •ms:c-=:.r.a=: ::z~::-:=~-st::=: =.:s;:z:z::;:z ~:::==-==== ======= ====== 

QC SAMPLE 

112710 11-MAY-1997 6260 4965 2866 93 261 223 32571 
112710 11-MAY-1997 6200 5088 2785 -32 250 144 31994 
112710 12-MAY-1997 6294 5043 2789 -216 181 -55 32118 
112710 - 12-MAY-1997 6426 5177 2919 -163 137 33 32436 
112710 12-MAY-1997 6324 5173 2646 -128 141 174 33049 
112710 12-MAY-1997 6410 5130 2678 -86 133 143 32431 
112710 13-MAY-1997 6342 5165 2863 -77 111 111 32181 
112710 13-MAY-1997 6160 5018 2925 -16 279 214 31832 
112710 13-MAY-1997 6262 5064 2692 19 220 . 183. 32422 
112710 14-MAY-1997 6090 5006 2817 -104 246 89 32057 
112710 14-MAY-1997 6317 5058 2909 14 306 75 32860 
112710 14-MAY-1997 6499 5103 2810 -197 278 135 33107 
112710 14-MAY-1997 6246 5102 2626 -114 231 153 32641 

======== ========-=== ======= ======= ====== ====== ======= ======= ====== 
AVG 6296 5066 2642 -77 213 125 32438 

STDS 111 64 66 91 65 76 402 
COV(%) 1.8 1.3 2.3 1.2 

Number of Obs 13 13 13 13 13 13 13 

Certified value 6952 5532 2950 NA 626 22 33800 

AVG - average 
STDS - Standard deviation (n-1 method) 
COV(%) - Coefficient of Variation In percent 
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Avte"x Fibers site (wa1215) 
Spectrace 9000 FPXRF; S/N Q-003 & Q-023 
Cd109-200; Fe55-60; Am241-60 seconds 
MDL and QAIQC Data 
Sediment/ Soli 
Q-003 dala 

10 DATE Zn Pb Cu Cr As Cd Fe 
ANALYZED · (mg/kg) (mg/kg) · (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) . 

======== =========== ===:::11=== ======= ====== ====== ======= ======= ====== . 

ZERO CHECK SAMPlE; 60 SECONDS PER SOURCE 

II SAND 1 1-t-'IAY-,1997 -9 ·1 -18 173 -2 77 286 

IISAND 11-MAY-1997 7 -3 18 88 5 90 203 

II SAND 12-MAY -1997 -44 -2 -9 134 12 129 49 

II SAND 1.3-MAY-1997 -44 -0 -3 98 0 85 203 

liS AND 14-MAY-1997 -60 -7 . 21 75 -1 78 241 

======== ============ ======= ======= ====== ====== ======= ======= ====== 
AVG -30 -3 2 114 3 92 

Number of Obs 5 5 5 5 5 5 5 

\ 

I' 

/· 
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Avtex Fibers s.i·le (wa1215) 
Speclra.ce 90,010 FPX.RF; SlN Q-0103 & Q-023 
Cd10'9-2'010; Fe55-60; Am241-60 seconds 
MOL and QAIQC Data 
Sediment/ Sol'l 
Q-023 data 

ID DATE Zn Pb Cu Cr Aa Cd Fe 
ANALYZED (m,glkg) (m,glkg) (mg/kg) (mgfkg) (mgfkg) (mglkg) (mglkg) 

MDL SAMPLE 

112709 11-MAY-1997 160 24 5,6 99 43 -1 32950 
112709 11-MAY-1997 180 -10 46 1 65 -53 32613 
112709 11-MAY-1997 109 1 56 -63 39 66 32541 
112709 12-MAY -1997 134 34 ·21 -186 -7 52 33983 
112709 · 12-MAY-1997 187 24 40 77 23 51 35178 
112'709 12-MAY-1997 f3,8 -9 38 26 65 s,6 32196 
112709 12-MAY-1997 135 2 10 ·22 22 58 32669 
112709 13-MAY-1997 128 32 2 -112 20 3 33341 
112709 13-MAY-1997 148 5 7 395 52 31 • 34175 
112709 13-MAY-1997 1118 15 -11 -60 58 11 32838 
112709 14-MAY-1997 126 3 28 128 30 21 33833 
112709 14-MAY-1997 108 ·3 -22 111 49 57 33168 
#2709 14-MAY-1997 205 31 91 35 39 11 34425 
112709 14-MAY-1997 175 21 51 55 32 1 33073 

======== =========== ======= ======= ====== ====== ======= :c::;.::c:= ====== 
AVG 151 12 26 35 36 26 33370 

STDS 31 15 33 137 19 33 835 
MDL 93 45 99 411 57 99 NA 

MOL 310 150 330 1370 190 330 NA 

Number of Obs 14 14 14 14 14 14 14 

A VG = average 
STDS - Standard Deviation (n-1 method) 
MDL • Method detection LlmH 
MOL - Method Ouantitallon LimH 
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Avtex Fibers site {wa12151 
Sp·ectrace 9000 FPXRF; SIN Q-003 & Q-023 
Cd109-200; Fe55-60; Am241-60 seconds 

\ 
MDL and QAJ( .. ..; Data 
Sediment I Soil 
Q-023 data . 

ID DATE Zn. Pb Cu Cr As Cd Fe' 
ANALYZED {mglkgl {mglkgl {mglkgl {mglkgl {mglkgl {mglkgl {mglkor 

======== =========== ======= ======== ====== ====== ======= ======= ::::~::r=== 

QC SAMPLE '. 

#2710 11-MAY -1997 6742 5304 2941 -252 68 -106 32753 

#2710. 11-MAY-1997 6748' 5108 . 2991 24 305 6.8 33256 

#2710 11-MAY-1997 6668 5231 2865 -149 150 61 33334. 

#2710 12-MAY -1997 6472 5242 2902 277 160 113 34538 

#2710 12-MAY-1997 6692 5441 3003 171. -66 -65 34468 

112710 12-MAY-1997 ·. 6550 5296 3049 -134 78 52 32916 

112710 12-MAY-1997 6736 5302 2790 -179 73 214 33096 

112710 13-MAY-1997 ., 6585 5328 2615 -77 23 23 34450 

#2710 13-MAY-1997 · 6743 5267 3103 -202 138 31 • 32946 

#2710 13-MAY-1997 • 6242 5147 2958 -2 205 87 336.83 

#2710 14-MAY-1997 6528 5350 ~805 166 72 59 33374 

#2710 14-MAY-1997 6321 5208 2967 -39 299 189 33919 

112710 14-MAY-1997 6374 5172 3119 -133 182 -22 32710 

#2710 14-MAY-1997. 6553 5233 3030 -19 85 113 34846 

======== ===========' ======= ======== ====== ====== ======= ======= ====== 
AVG 6568 5259 2938 -39 126 58 33592 

STOS; 167 87 136 156 101 87 729 

COV{%1' 2.5 1.7 4.6 2.2 

Numb·er of Obs 14 14 14 14 14 14 14 

Certified value 6952 5532 2950 NA 626 22 33800 

AVG - average 
STDS ·-Standard deviaUon {n-1 methodl 
COV{%1 - Coefficient of Variation In percent 
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ID 

Avlex Fibers sUe (wa1215) 
Sp'e'clra,ce 9'011>0 FPXRF; SIN Q-0103 & Q-0~3 
Cd109-2'010; Fe55-60; Am241-6'0 seconds 
MOL and OA/QC Dala 
Sedl,ment I Sol,l 
Q-023 data 

DATE Zn Pb cu Cr As Cd Fe 
ANALYZED (m,gl'kg) (mglkg) (mglkg) (m,glkg) (mg/'kg) (mglkg) (m,g/kg) 

:::::::::::::::z -==l:i•======:=: :z:::~::s:a:z: •:z::za;;:=a r:==-==:~ ====== ====·=== ====-=== ====-== 

ZERO CHECK SAMPLE: 60 SECONOS PER SOURCE 

IISAND , 11-MAY-1997 81 -16 33 ·61 -18 82 -239 
#SAND 12-MAY -1997 -18 18 -35 253 -13 177 229 
liSA NO 13-MAY -1997 78 -5 49 47 19 5 -86 
#SAND 14-MAY-1997 10 8 50 113 -44 263 -133 
II SAND 14-MAY-1997 28 4 -20 149 -24 -14 -132 

======== =========== ======= ======= ====== ====== ======= ======= ====== 
AVG 35 2 15 99 -16 103 -72 

Number of Obs 5 5 5 5 5 5 5 

AVG- Ave,rage 

I' 
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Site N8llle: 
Units: ppm ,..,...._ 
Sample 
Code 

XRF-2B 
XRF-3 
XRF20 
XRF4 
XRF-2A 
XRF-1. ' 

XRF-21. 
XRF-22 
XRF-6 
XRF-5 

.· 
.. :letals screening 

REAC Work Assignment #1215-01 
Spectrace 9000 XRF Soil Screening 

Avtex Fibers 

Date zn Pb cu 
Run Qual Qual Qual 

11-MAY-~997 NO - NO - NO 
1~-MAY-1.997 NO NO -NO 
l.l.-MAY-1.997 980 -NO -NO 
l.l.-MAY-1.997 1.70 J NO -NO 
l.l.-MAY-1.997 NO - NO -ND 
l.l.-MAY-1.997 1.30 J NO -ND 
l.l.-MAY-1997 1.900 - NO - NO 
l.l.-MAY-1997 94 J NO -ND 
11-MAY-1997 NO -NO -ND 
11-MAY-1997 N:" - NO -NO 

CrLO 
Qual 

-NO 
- NO 
- NO 
-NO 

ND 
-ND 
- NO 
-NO 

NO 
-NO 

. :-'-----
I 

----==· ==================~==== 
Application:SOILS with U,Th,Ag ~23 

at(•'~} 

Minimum Detection Limit (MDL) = 
Minimum Quantitation Limit (MQL)= 
NO ~ below MDL 

MQL 

Zn 
90 
300 

08-02-1.995 

Pb 
36 
120 

cu 
100 
330 

CrLO 
400 
1.330 

J = above MDL, below 
NOTE: Draft results, no QA/QC 

change • 
evaluations performed. All XRF data 

are subject to 
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.· 
~ ft~~als screening 

REAC Work Assiqnment #1215-01 
Spectrace 9000 XRF Soil Screening 

3ite Nam~: Avtex Fibers 
Jnits: ppm 

>ample 
:ode 

CRF-23 
ffi.F-23DUP 
ffi.F27 
:RF10 
:RF11 
:RF26' 
:RF32 
:RF35 
:RF36 
:RF37 
RF42 
RF41 
RF41DUP 

RF7 
RFS 
RF9 

24 

8 

RF30 
RF31 
RF33 
RF34 
RF34DUP 
RF38 

· RF39 
RF40 
RF43 

Date 
Run 

12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
12-MAY-1997 

-- 12-MAY-1997 
12-MAY-1997 

--12-MAY-1997 
12-MAY-1997 
12-MAY-1997 
1.2-MAY-1997 
12-MAY-1997 
12-MAY-1997. 
12-MAY-1997 
12-MAY-1997 

Zn 
Qual 

NO 
~20 
·110 
NO 
NO 
580 
1100 
150 
400 
310 
NO 
1.20 
110 
280 
170 
110 
110 
ND 
150 
1800 
1500 
290 
140 
160, 
,460 
410 
420 
190 

Pb 
Qual 

-NO 
JNO 
JND 
-ND 

NO 
-NO 
-NO 
JND 
-ND 
-·230 
- ND 
JND 
JNO 
JNO 
JND 
JNO 
JND 
- ND 
J ND 
- ND 
-ND 
JND 
J 39 
J ND 
- 210 
- NO 
- 55 
J 51 

.CU 
Qual 

-NO 
-NO 
-NO 
-ND 

NO 
-NO 
~ND 
- NO 
-NO 
-NO 
-NO 

NO 
-NO 
-NO 
- 140 
-NO 
-ND 
-NO 
-NO 
-NO 
-NO 
-NO 
JNO 
-NO 
- ND 
-NO 
J 100 
JNO 

CrLO 
Qual 

-NO 
-NO 
-NO 
-NO 

ND 
-NO 
-NO 
- NO 
-NO 
-NO 
-NO 

NO 
-NO 
-NO 
JNO 
-NO 
-NO 
-ND 
-NO 
- NO 
-ND 
-ND 
- NO 

-~~'.NO 

-NO 
- NO 
J NO 
- NO 

-• 

"=====-====--==-===-============== 
9Plication:SOILS with ~,Th,Aq Q23 

ct-~lO'S 
Zn 

Lnimum Detection Limit (MDL) = 90 
Lnimum Quantitation Limit (MQL)= 300 
) = below MDL 

MQL 

08-02-1995 

Pb 
36 
120 

cu 
100 
330 

crLo 
400 
1330 

= above MDL, below 
Draft results, 
are subject to 

no QA/QC 
change. 

evaluations performed. All XRF data 
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Metals screening 
REAC Work Assignment #1215-01 

Spectrace 9000 XRF soil screening 

Site Name: Avtex Fibers 
Units: ppm -sample 
Code 

xRF12 
XRFSB 
XRFFA 

Date 
Run 

12-HAY-1997 
12-HAY-1997 
1.2-HAY-1997 

Zn 
Qual 

95 
160000 
400 

Pb cu 
Qual Qual 

J ND -ND 
- 21.0 -ND 
- 43 J 230 

Application:SOILS with U,Th,Ag Q23 08-02-1995 
q..4JC0'"3 

Zn Pb CU 
Minimum Detection Limit (MDL) = 90 36 100 
Minimum Quantitation Limit (MQL)= 300 1.20 330 
ND "" below MDL 
J = above MDL, below MQL 

CrLO 
Qual 

- ND 
-ND 
J ND 

CrLO 
400 
1330 

NOTE: Draft results, no QA/QC evaluations performed. All XRF 
are sUbject to change • 
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--·- ---- --------------------=-

APPENDIX[) 
FPXRF Confirmation Sample Data 

FPXRF Activities Report 
A vtex Fibers Site 

June 1997 
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DATE: 

TO: 

FROM: 

. :·~ 
', .. 

-:, ... · 
-~· .. 

Roy F. w-.1111:. 
GSA Rarilan Depal 
Building 209- (a.y F) 

_;· 2890 Wocxbidge A­
Edson. - Jerwy 011837-38711 
8011-321~ • Fox 9011~94 4021 

Jay Patel, Inorganic Group Leader 

. p'"/-<j 
--:J-1/". 

Mr. Raj Singhvi. ERTCIEPA 

. . 
. ·-. . ·--. 

SUBJECT: Preliminary Results of Project ~lf~·~d~"::...<'.::...x_· --!..f-.__;_,;, .h::::...::e..:..f'....:::S:....·_·.:::;,rwi..t.k.:::...._ WA# 2 -2/ 

Attached please find the preliminary results of the above n;ferenced project for the fo!lowins; samples. 

.. .. 

Chain of Custodv No. 

-CC: Central File #1: ].. 1 S 

Task Leader: /)1 H U C ft :rJ 
b. K.-d.,., •'<:../" '1. 

B. Lewan. REAC 

# ofsamples 

q 

9 

ERTCIEPA 

Matri:l: 

,REAC 

(')I!,;. ;= C' fu:::n11 ~I) 

Analvses 

• • • 
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.•. 

1 I 
Cliont 10 Molhod Blank 
Location Lal> 
%Solids 100.00 

Anolysis Cone MOL 
Parameter Method mgikg mgikg 

Menic ICAP u 7.5 
Cadmium ICAP u O.SO 
Chromium I CAP u O.SO 
Copper I CAP u 0.90 
I!Qil ICAP ,, 9.0 
Lead ICAP u 4.0 
Zlnc ICAP 2.0 2.0 

MOL denoteS Method Detection Umit 
U denotes loss than the MOL (nat doteded) 

.. 

Client 10 
Locotion 
%Solids 

. Analysis . 

A3 
A3 
100.00 

Cone MOL 
. Panlmeter Method . mglkg mg/kg 

AneniC 
Cadmium 
Chromium 
Copper 
Iron 
Lood 
Zinc 

ICAP 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 
ICAP 

u 
u 

10 
16 

. 140C!Cf 
46 

290 

MOL donotos Method Ootoclion Umil 

7.5 
O.SO 
O.SO 
0.90 
-9.0 

4.0 
2.0 

U dono1os loss than tho MOL (nat doloded) 

'-----··-~ ·- ~ ---· -- --------

T- 1.>X Rosulls altho Malo Anllyois in Soil 
WM 2215 A'IIIIX Flilor Silo 

Based on Dry Woig.hl 

81 "' H5 
81 "'' H5 
100.00 100.00 100.00 

Cone MOL Conc MOL Cone MOL 
mg/kg mg/kg mg/lkg mg/1<g mg/1<g mg/1<g 

u 6.9 u· 7.2 u 7.1 
u 0.46 u 0.48 u 0.47 

13 0.46 22' 0.48 15 0.47 
7.0 0.113 &.7 0.87 12 0.85 

22000 8.3 24000 ·8.7 15000 8.5' 
13 3.7 28 3.8 1110 3.8 
28 1.lJ 92 1.9 ISO 1.9 

Toblo 1.l0< Results of the Metals Anllyois in Soil 
WM 2215 A"'"• Fibor Silo 
· .Based on Dry Weight 

A4 AD 
A4 AD 
100.00 100.00 

Cone MDL Cone MOL 
mg/kg mglkg mg/l:g mg/kg 

u 7.5 u 7.4 
u 0.50 u a.so 

16 O.SO 18 O.SO 
22 0.90 31 0.89 

26000 9.0 2401:10 8.9 
46 4.0 1<10 4.0 

410 2.0 690 2.0 

80 
80 
100.00 

Cone MDL 
mg/kg mgllc:g 

u 
0.74 

16 
110 

21000 
3110 
11110 

7.1 
0.47 
0.47 
0.85. 

8.5 
3.11 
1.9 

• • 

15 A2 
15 A2 

100.00 100.00 

Cone MOL Cone MOL 
mg/kg mg/kg mg/kg mglkg 

u 8.3 u 7.3 
0.47 0.42 u 0.49 

21 0.42 12 0.49 
23 0.76 ,, 0.87 

24000 7.6 18000 8.7 
1SO 3.4 73 3.9 
210 1.7 170 1.9 

XRF5 XRF34 
RIVER UPLAND 

100.00 100.00 

Cone MOL Cone MOL 
mglkg mglkg mglkg mglkg 

u 7.4 so 7.5 
u O.SO u O.SO 

1.0 0.50 12 D.SO 
2.8 0.89 28 0.90 

a100 8.9 17000 11.0 
11.1 4.0 , 4.0 
19 2.0 22 2.0 

NO QC EVALUAnON HAS BEEN PERFORMED. 
DATA VAUDITY IS UNSUBSTANTIATED 

AND THE DATA SHOULD BE USED 
. WITH DISCREilON. 
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:·' ~l. : 

'I • • I 
~ , 1, I 

·. ~· ' 

''. : . 

I 
• • 
' I ,, 
·: 

• 

I :~ 
No. 

! 

! 

I 

~(. ) CRFS 
' J CRf: 3'i ,)' 

[) ~RF.il~ 
"' . ) [P.F I"'-
:) 

l J :llFi 18 
fr7 (I\ F. 111. 

'5 ll !FJ t 
f-' ' "'- ~F30 
F" '7 ,--.... 

MaWx: 
so­
os­
Dt· 
X • 

0~ 

J lF2.1 

r......... 

Sellimonl 
D•rum SDI;ds 
Drum Ur;{uld•l 
Olher ~ 

._ 

·____. 

i:lnt:t: I NU . ..!_ \ 
• 

~ 
& - -' ...... JUII 

•• lbllbl ,.. I ...... LT)' 

12 hJF. t\. Ill •• I ~~~"-- ·-~~-H- ,/ ' \)DI.d.a)b 

t:l.'l IJSU-
U&l LA.Alb 

. 

·" 
t-

PW - Potable Waler 
GW • Groundwaler 
SW - Surface Water 
SL • Sl~ 

1 •• 

II Ill 

--
' 

s­
w-
0-
A-

.J .... I' , 

lt 
..• 'f-q':J. • v . 

-
r--

' -r- --... 
Spod 

Soli 
Water 

OH 
Air 

~ ~k) Pb) Cu...~ Cr) A-$
1 

CJ.) t=e. 

I. 

..._ 
'-

' ' " '\ 
' .. 

'\. 

v ~) 
\ 

\ 
\ 

1\ 
\ 

-c 

....... 

FOR SUBCONTRACTING USE 

FROM CHAIN OF 
CUSTODY# 

•uso.r·· 
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• Avtox Flbora el,te (wa12151 
Spoclraca 9000 FPXRF; SIN Q-003 & Q-1123 

·l CdiOI-200; Fo55-60; AID241-60 aocondo 
ConHrmallon Sampl•• .. 

' FPXRF and loboralory Rnub; MDL Qualllled; 2 SIIJ'Ifflca.nl Flgunn ' 

ID LDCATID•N DATE Zn (mfl{kgl Pb (mfl{kgl Cu. (mglkgl Cr (mgfkgl AI (mfl{kgl Cd (mglkgl Fa (mgfkgl 
XRF Lab XRF Lob XRF Lab XRF Lob XRF Lab XRF Lab XRF Lab 

XRF5 River 11-MAY-1997 u 18 u 8 u 3 u 9 u u u u 20000 9100 
XRF34 Upland 12-t.4AY·1997 140 22 u 11 u 28 u 12 120 50 u u 70000 17000 : ]· 
XRF25 Fly Ash 12-MAY-1997 170 39 u 15 140 39 u 17 190 84 u u 68000 16000 I 

XRF37 Upland 12-MAY-1997 310 220 230 200 u 19 u 10 u u u u 25000 15000 
XRF38 Upland 12-MAY-1997 480 420 210 170 u 25 u 13 u u u u 29000 21000 
XRF32 Upland 12-MAY-1997 1100 960 u 25 u 20 u 16 73 u l1 u 32000 23000 
XRF31 Upland 12·MAY·1997 16QO 1100 u 24 u 21 u 17 u u u u 35000 23000 
XRF30 Upland 12·MAY·1997 1800 1300 u 24 u 21 u 17 u u 

tl 
u 36QOO 22000 

XRF21 Upland 11-MAY-1997 1900 1700 u 26 u 13 u 21 u u u 31000 26000 

! ' 
'; 

MDL to 2 45 4 100 400 0.5 60 7.5 150 0.5 300 9 
MQL 300 150 330 1300 200 &00 10,00 

MDL • method detecflon Limit 
MOL • melhcd quanmallon llmJt 
U ·Not Delecfed (less than the MDLI 

r 
I 

I' 

• 



AR300588AR300588

, 

~· 
' 

Zinc 

2000 ··.-------------------------------------------------~ 

......... 
C) 
~ -rn 1soo .. 
E .._... 
(/) 

(/) 
>. 
~ 1000 .. 
<( 

~ 
0 
1§ 
0 500- . 
.a 
ro 
_J 

• 

• 
• 

• 

• 
• 

0-~~~~-----+------r-----~-----7------r-----~----~ 

0 500 1000 1500 
FPXRF Analysis (mg/kg) 

- ------·---- ----------------- ------- ----------- .... -----~'-----· ~ ~------· ----------

2000 

, .. 

. 

:1' 

i 

II 

I 
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tble.=DIFF 
I 

" Dev 
. ..-p~ss. 

~ .. ' 
l!dJl'-'0! 
: "'r o;. 
)'g.n I 
! Ra:n~j· 
rn:mal·-.. r 
" ,1' i 

j: 
I 

Moments 

9 
19211.11 
19017.13 
1.554295 
6,2148E9 
98. 99025 
3. 030602 

9 
4. 5 

22.5. 
0. 654767 

Stem Leaf 
5 

• 3 .• 
2 

23 

1 0123 

Sum Wgts 
Slim 
Var.iance 
Kurtosis 
css 
Std Mean 
P<>ITI 

, ·Num; > Q 

Pr>=IHI' 
Pr>=!Sl: 

'Pr<H' 

,·;, 

9 
172900 

3.6165E8 
0' 6364,27 
2.8932E9 
6,339.'042 

·0.0163 
9 

0.0039 
0.0039 
0.0006 

0 ~~~.:.t-,.---t~J;i~+----ti 
Multiply ~stem. Lea·f by f~u;t4 

;i 

I 
2 

4 
3 

• 

·A,vi..t:X' r.nt -aiiU \,UIILJ.LUI<lL 

Uniyart.ate Procedure 

I ' ' ' i ~ . : 
! :: . Qu,an t 1:1 e·s( De'f=5) 

lOQI M:ax 530do 991 
751 Q3 1 JOOO 951 
501 Hed la9.oo 901 
251 Ql 9000 IPI 

o• Min 5000 51 

i' 480,0,0 Range 

i' 
;QJ-Ql '<boo 
Mode : ' 5000 

u 

" 
' : ' ·'·i· 

' 53000 
53000 
53000 

soap 
5000 
5000 

,i, 

\ 

Lowost 
50001 
BQOOI 
90001 

IOO'dOI 
10900( 

Extremes 

Obs Highest 
91 10900( 
51 12000( 
51 13000( 
4) 52000( 
1) . 53000( 

'' ·j _: r' 

I ' B0xp-l(H: ' 

• 1· 

.--:; 
-:I 

'• -! ; i ;·! 

. . . Normal P':9:b:~b+Uty P:lo~ ~ .!: J:.1 !51~0:00+ ,. • • +:+f+::flt 
I " ,·H+tf+ . !jli 

,1:. 

+--+.:..·-t·: ' 
!,I 

!': 

I +++.t+ ·1' i, ', 
I j:· 

: .~.~·+·:~·.· J;' 

Obo 

+--~--·+ I h-I l It'' '1 1;·. 

5000+ ' ,,. ,. • +*++*+ ' ' i :i 
· ' .: .. .:. ~-...::~----+--- -+ ---- +_ -:- -~+---:- r---:...+ :....---+-.!-H+ ----t 

-2 -1 !o +I !~2 
I I: 

' 
' 

!•· ' !' i .i;, 
I' 

l''j 

II! 
' I;:. i !~ ! I I 

!: 

wa215\xrf~lab.sas 

I l 
71 
81 
31 
21 

i 

I 

I 

·' 
I 

: 
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Data File: af.txt 
All ex Site 

i_f[ 
6000 

5000 

iooo 

JOOO 
l il ' 
'i: 

2000 ,, 

'1000 ,, 

I 0000 

19000 

! 8 000 

tlooo • 
1~000 * 
I, 5ooo * ' 

·I! 
I 

I ·~ 

ilOOO 

IJOOO 
,, I, 

'I ' 1'2000 I, 

pooo 
') ;., 

' 
'' ! ,, ' 

i 0000 

Hooo ;I: 

,, ' 
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APPENDIXD 
Final Analytical Repons 

A vtex Fibers Site 
Front Royal, VA 
February 1999 
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DATE: 

TO: R: Slnghvi 

FROM: _V. KansaL 

Ro~F. Weston, Inc. 
GSA Raritan Depot 
Bldg. 209 Annex (Bay F) 

® 2890 Woodbridge Avenue 
Edison, Naw Jersey 08037-3679 · 
732-321-4200 • Fax 732-494-4021 

. EPA!ER.TC 

Analytical Section Leader }: ;/.' k;t;/ bt ~ 

SUBJECT: DOCUMENT TRANSMITrAL UNDER WORK ASSIGNMENT# 2-215 

Attached please find the Avtex Fibers Analytical Repm1. 

Central File W A# 2-215 
M. Sprenger 
M. Barkley 
M. Huston 

2215\DEL\AR\9707\REPORT 

(with attachment) 
Work Assignment Manager 
Data Validation and Report Writing Group Leader 
Task Leader 

• 



AR300593AR300593

r 

E. Gilardi 
Project Manager 

2215\DEL\AR\9707\REPORT 

ANALYTICAL REPORT 

Prepared by 
Roy F. Weston, lnc. 

A vtex Fibers 
Front Royal, VA 

July 1997 

EPA Work Assignment No. 2-215 
WESTON Work Oroer No. 03347-142-001-2215.01 

EPA Contract No. 68-C4-0022 

Submitted to 
M. Sprenger 
EPA-ERTC 

Date 

Date 

_ Analysis by: 
REAC 
SWOK 

Prepared by: 
G. KarUstis 

Reviewed by: 
M. Barkley 
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Table of Conwius 

Topic 

Introduction 
Case Nanative 
Summary of Abbreviations 

Section I 

Analytical Procedure for VOC in Water 
Analytical Procedure for VOC in Soil 
Analytical. Procedure for BNA in Soil 
Analytical Procedure for Pesticides/PCBs in Water 
Analytical Procedure for Pesticides/PCBs in Soil 
Analytical J,>rocedure for Pesticides/PCBs in Tissue 
Analytical Procedure for Metals in Water 
Analytical Procedure for Metals in Soil 
Analytical Procedure for Metals in Tissue 
Results of the Analysis for VOC in Water 
Results of the Analysis for VOC in Soil 
Results of the Analysis for BNA in Soil 
Results of the TICs for BNA in Soil 
Results of the AnaJysis for Pesticides/PCBs in Water 
ResUlts of the Analysis for Pesticides/PCBs in Soil 
Results of the Analysis for Pesticides/PCBs in Tissue 
Results of the Analysis for TAL Metals in Water 
Results of the Analysis for TAL Metals in Soil 
Results of the Analysis for TAL Metals in Tissue 
Results of the Analysis for Metals in Soil 

Section II 

QAJQC for VOC 
Results of the Surrogate Recoveries for VOC in Water 
Results of the Surrogate Recoveries for VOC in Soif 
Results of the LC/LCSD Analysis for VOC in Water · 
Results of the MS/MSD Analysis for VOC in Water 
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Introduction 

REAC, in response to ERTC WA # 2-215, provided analytical suppon for enviromnerual samples collected 
at the A vtex Fibers Site in From Royal, VA as described in the following table. 1be suppon also included 
QA/QC, data review and the preparation of a repon sUmmarizing the analytical methods, results, and the 
QA/QC results. - - - - - ---- - - - -

Thc:samples were treated with procedures co,;.isrem with those described in SOP #1008. 

coc #** 

03913 

03913 

03914 

00617 

09798 

09798 

1-215-002 

1-215-002 

1-215-002 

1-215-003 

1-215-006 

1-215-006 

1-215-007 

Number Sampling Date Matrix ·Analysis 
of Date Received 

Samnles 

2 Slll/97 6/3/97 Soil MC:tals*** 

7 S/12/97 6/3/97 Soil Metals-*** 

9 5/14/97 6nl97 Soil Metals*** 

I 5/14/97 5/15/97 co:. TAL Metals 

11 5/15/97 5121/97 TissUe TAL Metals 
Pest!PCB 

2 5/16/97 5121197 TissUe TAL Metals 
Pest!PCB 

2 5112/97 5114197 Sediment Pest!PCB 
TAL Metals 
Grain Size 

2 5/12/97 5/14/97 Water TAL Metals 
Pest/PCB 

10 5113/97 5/14/97 Tissue TAL Metals 
Pest/PCB 

12 5/13/97 5/14/97 Tissue TAL Metals 
Pest/PCB 

5 5/13/97 . 5/15/97 Tissue TAL Metals 
Pest/PCB 

13 5/14/97 5/15/97 Tissue TAL Metals 
Pest/PCB 

20 5114/97 5/16/97 .TissUe TAL Metals 
n ••• !l>rl> 

•• 
••• 

coc # denotes Chain of Custody Number 
Metals denotes Zn, Pb, Cu, Cr, As, Cd and Fe 

'· 
The sample table is continued on the t~ext page 
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cocu•• 

1-215-008 

1-215-008 

1·215~13 

1·215~13 

1·215~13 

1-?".1'11"-

1·215~17 

,.?1~.1'117 

1-215~18 

1-215~18 

1-215~19 

Sample Table {Cent) 

Number Sampling Date Matrix Analysis 
of 

4 

2 

7 

2 

2 

2 

4 

I 

4 

I 

14 

•• 
••• 

Date Received 

5/14/97 5116/97 Tissue TAL Metals 

51\4197 5/16197 Water TAL Metals 
Pest!PCB 

5113/97 5114197 Sediment TAL Metals 

5/14197 5114197 TAL Metals 

5114197 5114/97 Sediment TAL Metals 

CI!AIO~ 5/16197 D. •IDr"'D 

5114197 5116197 Water TAL Metals 
D .• ~r"'D 

5115/97 5116197 Water TAL Metals 

5!14/97 5116/97 Water TAL Metals 

5115197 _5/16197 Wa~r_ 

5115197 5116197 Tissue TAL Metals 
Pest/PCB 

COC # denotes Chain of Custody Number 
Metals denotes Zn. Ph. Cu. Cr. As, Cd and Fe 

The sample table is continued on the next page 
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COC#** 

1-215-{)20 

1-215-{)23 

1-215-{)23 

1-215-{)23 

1-215-{)23 ·. 

1-215-023 

1-215-{)23 

1-215-{)24 

1-215-{)24 

1-215-{)24 

. 1-215-{)24 

1-215-{)25 

1-215-{)25 

,_ry,._nry<; 

' 
Sample Table (Cent) 

Number · Sampling Date Matrix Analysis 
of Date Received 

Samples 

5 5115197 5116197 Tissue TAL Metals 
Pest/PCB 

2 5112197 5117197 Soil voc 
2 5112197 5117197 Water VOC 

7 5113197 5117197 SoH voc 
3 5114197 5117197 Soil voc 
2 5114197 5117197 Water VOC 

1 5115197 5117197 Soil voc 
8 5114197 5117197 Water voc 
4 5114197 5/17/97 Water voc 

. 

1 5/15197 5117197 Water voc 
6 5115197 5117197 Soil VOC 

4 5114197 5117197 Water voc 
1 5115/97 5117197 Water VOC 

~ '<11<10"1 ~nH vnr 

** 
•••• 

COC # denotes Chain of Custody Nwnber 
denotes Southwest Laboratory of Oklahoma, Inc . 

The sample table i.s continued on the next page 
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SWOK**** 

SWOK*.*** 

SWOK**** 

SWOK**** 

SWOK**** 
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SWOK**** 

SWOK**** 

~WOTl**** 
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coc tl"" 

1-215-026 

1-? 1 ~.(!?fi 

1.~•~ no., 

1-? 15-037 

1-215-037 

1-215-037 

1-215-038 

Sample Table (C nl) · 0 

Number Sampling Date Matrix Analysis 
of 

1 

4 

1 

1 

3 

4 

4 

** 
**** 

Date Received 

<1, """' Water voc 
5114/97 • 5/17197 voc 
5/15/97 5/19/97 

5/jS/97 Tissue Pest/PCB 

5/15/97 5/19/97 Soil Pest!PCB 
BNA 

5115/97 5119197 Soil TALMetals, 
Pest!PCB, 

BNA 

S/15197 5119/9'1 Soil TAL Metals 

COC II denotes Chain of Custody Number 
denoteS Southwest Laboratory of Oklahoma, lnc. 
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Case Narrative 

\roc package G 231 

Water Samples 

The response factor for acetone (0.038) iS below !he QC limit; all reponed concentrations of acetone should 
be regarded as estimated and all non-detected values should be regarded as unusable. 

The trip blank (11-215-00417) contained '?!'giL acetone. The dlu:a are not affected because this analyte was 
not detected in !he associated samples. The acetone detected in water samples 11-215-00411, 11-215-00414 
and 11-215-00418 are considered to be not-detected (U) because !he concentration is leis than 10 times !hat 
found in !he blank. 

The field blank (11-215-oo4!8) conrained4!'giL chloroform, 21'g/L bromodichlorome!hane and 0.751'g/L 
dibromochlorome!hane. · The data are not affected because these analytes were not detected in !he associated 
samples. 

SWJ Samples 

The continuing. calibration check standard of 5121197. exceed!"l the acceptable QC limits for 
dichlorodifluorometbanC (32%). ·The data a.re notaffec1:ed because this compound was not detected in !he 
samples !hat were quantified by this calibration. 

The continuing Calibration check standard of 5122/97 exce¢ed !he acceptable QC limits for 
dichlorodifluoromethane (30%). The data are not affeclcd because !hese compound was not detected in !he 
samples !hat were quantified by this calibration. 

The ·percem recoveries of one or more surrogateS exceeded the acceptable. QC limits for the following soil 
samples: 11-215-00044, 11-215-00045, 11-215-00401. ll-21S:oo4b4, 11-215-00501, 11-215-00501 MS. 11-
215-00501 MSD, 11-215-00506,.11-215-00606. 11-215:00607, 11-215-00605 MS and 11-215-00605 MSD. 
All results for these sample should be regarded as estimated. The matrix interference in sample 11-215-
00506 was coiifirrm:a-iJy re-analysis. . 

The areas of one ·inreinal stattdaid exceeded the acceptable QC limits for !he following soil samples: 11-215-
00401, 11-215-00407, 11~215:oo608, 11:2.15-00501, U.-2f5-00501 MS, 11-Z15-00501 MSD and 11-215-
00605 MSD. The results for compounds quantified by lhe internal standard for these samples should be 
regarded as estimated. · 

The a.rea5 of two internal standards exceeded !he acccptlble QC limits for !he following soil sample: 11-215-
00607. The results for compounds quantified by 'tlie ulll:i-ria! standar<!s for this sample should be regarded as 
estimated. 

The areas offouri:riteiilill standards exceeded !he acceptable QC li~ts for the foliowing soil samples: 11-
215-00045 and 11-215-00605 MSD. All results for sample 11-215-00605 MSD should be regarded as 
estimared. For all· compounds quantified with 1.4-dichlorobenzene-d, !he positive rej_ults for sample 11-
215-00045 sliould be regarded as estfmated: non-detected values should be regarded as unusable (because !he 
value was less than 10% of !he standard area). The remainder ·of !he results should be regarded as 
estimated. 

2215\DEL\AR\9707\REPORT 

00005 



AR300601AR300601

• 

• 

The areas of two internal standards exceeded !he acceptable QC limits for !he following soil sample: 
00606. For all compounds quantified with 1,4-dichlorobcnzene-<1, the positive results for this sample 
be regarded as estimated.; non-detected values should be regzrded as unusable (because the = was less 
than 10% of the standard area). Results for the compounds quantified with chlorobenzene-<1, should be 
regarded as estimated.. · 

The areas of four internal standards exceeded the acceptable QC limits for the following soil samples: 11-
215.()()506. The positive results for this sample should be regarded as estimated; non-<letected values should 
be regarded as unusable (because all values were leso than 10% of !he standard area}. 

BNA Package G 234 

The continuing calibration check standard of 6/3/97 exceeded !he acceptable QC limits for di·n-octyl 
phthalate (30%) and benzo(g,h,i)perylenc (28%). The data arc not affected because these compounds were 
not detected in the samples that were quantified by this calihration; 

The percenr recovery of one acid surrogate exceeded the acceptable QC limits for sampfes 11-215.00503 and 
11-215.()()5 · MSD. The data for these samples arc not affected.. 

The percent recovery of two acid surrogates exceeded the acceptable QC limits for sample 11-215.()()506. · 
The data for.non detected analytcs should be regarded as unusable; the data for detected analytcs should be 
regarded as estimated because one surrogate was not recovered. 

The percent recovery of one acid surrogate and one base-neutral surrogate exceeded !he acceptable QC 
limits for samples 11-215-DP504. The data for this sample are not affected. 

Pfstidrlr.fPCB Parkage G 258 

In !he inilial calibration check standard of 6/13/97 the acceptable QC limits were exceeded by aldrin (37 %), 
heptachlor epoxide (27%). y-chlordane (29%) and u-chlordanc (28%). The data are not affected because 
these analytes were not detected in the samples associated with this calibration. 

In the end of sequence calibration check standard of 5/16/97 the acceptable QC limits were exceeded by 
heptachlor (44%). The data are not affected because no samples were quantified by this check standard. 

In the end of sequence calibration check standard of 5/18197 the acceptable QC limits were exceeded by 
endrin (37%). The data are riot affected because no •amples were quantified by this check standard. 

In the end of sequence calibration check standard of 5121197 the acceptable QC limits were exceeded by 
endrin (40%) and methoxychlor (41 %). The data are not affected because no samples were quantified by 
this check standard. 

In !he end of sequence calibration check standard of 5122197 the acceptable QC limits were exceeded by 
tctrachloro-m-xylene (36%), u-BHC (68%), y-BHC (94%), ~-BHC (87%), heptachlor (100%), 6-BHC 
(68%), aldrin (35%), heptachlor epoxidc (60%), y-ch!ordanc (SO%), u-chlordanc (57%}-, cndosulfan en 
(49%), p,p'-DDE (29%), dieldrin (42%), erulrin (93%), p,p'-DDD (71 %), cndosulfan (ll) (65%), p,p'-DDT 
(91 %), endrin aldehyde (50%), cndosulfan sulfate (79%}, methoxychlor (100%), endrin ketone (100%) and 
decachlorobiphenyl (37% ). The data are not affected because no samples were quantified by this check 
standard. 
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In the end of sequence calibration check standard of 6/05/97 the aCceptable QC limits were exceeded by 
tetrachloro-m-xylene (56%), a.-BHC (98%), y-BHC(81 %), (3-BHC (42%), 6-BHC (120%), heptachlor 
epoxide (29%), endosulfan (I) (32%), p,p'-DDE (93%), dieldrin(47%), endrin (62%), p,p'-DDD (222%), 
endosulfan (ll) (67%), p,p'-DDT (83%). endrin aldehyde (ill%): endosulfan sulfaEe (79%), methoxychlor 
(100%) and decachlorobiphenyl (96%). The data are not affected because no samples were quantified by. 
this check standard. 

In the end of sequence calibration ~i:k standard of 6/13/97 the accepiable QC li.inits were exceeded by 
tetrachloro-m-xylene (27%), a.-BHC (35%), y-BHC (59%), (3-BHC (53%), heptachlor (82%), 6-BHC 
(36%), aldrin (29%), heptachlor epoxide (35%), y-chlordane (39%), a.-chlordane (42%), endnsulfan (I) 

· (35%), dieldrin (32%), endrin:(59%), p,p'-DDD (25%), endosulfan (ll) (41 %), p,p'-DDT (88%), endrin 
aldehyde (39%), endosulfan sulfate (50%), methoxychlor (64%), endrin ketone (88%) and · 
decachlorobiphenyl (49%). The data are riot affected because nO samples were quantified by this check 
standard. 

In the end of sequence calibration check standard of 6/12197 (file ID SSSIA20.A.D) the acceptable QC 
limits were exceeded bY. all five pealci ofaroclor !254 (33-106'!(,[. The data are not affected because no 
samples were quantified by this check standard. -

In the end of sequence calibration check standard of 6/12/97 (file IS SSSIA21A.D) the acceptable QC limits 
were exceeded by all five peaks of aroclor I:i54 (36-77% ). The data are not affecled because no samples 
were quantified by this check standard. 

In the end of sequence calibration check standard of 6/18/97 the acceptable QC limits were exceeded by all 
five pealci of aroc1or 1254 (47-53%). The data are not affected because no samples were quantified by this 
check standard. 

For water sample 11-215'00604 decachlorobiphenyl was not recovered and the percent recovery of 
tetrachloro-m-xylene was 5. These results were confinned by re-analysis. The pesticide/PCB results for 
this sample should be regarded as unusable ("R"). 

The percent recovery Of one sllrrogate exceeded the acc:eptable QC limits for soil samples 
11-215-00605 MS, 11-215'00605 MSD, 11-215'00404, 11-215'00405, 11-215'00401, 11-215'00402, 11-
215'00407, 11-215'00606, 11-215'00410, 11-215'00505, 11-215'00505 MS. 11-215'00505 MSD and 11-
215'00504. The pesticide/PCB results for these samples are not affected. 

The percent recovery of both surrogates exceeded the acceptable QC limits for soil samples ll-215-Uoo45, 
11-215'00607 and 11-215'00608. The pesticide/PCB results for these samples should be regarded as 
estimated. 

In water sampl~s: 11-215-00046, 11-215-00047. 11-215-00414, 11-215-00410, 11-215'00411, 11-215'00412. 
11-215'00413, i1-215'00419, 11-215'00415, 11-215-0CI601. 11-215.00603, 11-215-00602, the water blank 
05149701, and in soil samples: 11-215'00403, 11-215'00605, 11-215'00608, 11-215-00045, 11-215'00401, 
11-215'00402, 11-215'00504, the soil blank 05179701, II-2i5'00414, 11-215'00414 MS and 
11-215'00414 MSD the decachlorobiphenyl peak was outside the retention-time window on one or both· 
colunins. Professional judgement was invoked to idenrilfy the pesticides and aroclors;lile pesticide/PCB 
results for these samples are not affected. 

In samples 11-215'00606, In15-00607 and 11-215'00044 both surrogatepeaks were outside the retention 
time window on one or both ooili-coluinils. Professioriiil Judgement was -i!tvoked to identify the pesticides 
and aroclors; the pesticide/PCB results for these samples are not affected. 
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Because of the low respoDSe of Aroclor 1248 on the DB-6J8 column, Aroclor 1248 was quantified, with the 
permission of the Organic Section Group Leader, using tbe Rtx column. The data are not affected. e 
PesricidefPCB Package G 264 

The method blank of 5/15/97 contained 1.5 mg/kg methoxychlor. The data are not affected because these 
analyteS were not deteCted in the associated samples. 

In the continuing calibration cbeck standard of 6/6/97 the acceptable QC limits were e=ded by p,p'-DDT 
(31 %) . This analyte was not detected in the samples associated with this calibration. All non-detected 
values for this analyte in the associated samples should be regarded as estimated. 

The percent recovery of one surrogate exceeded the acceptable QC lil'nits for tissue samples 11-2!5-00209, 
11-215-00210, 11-215-00211, 11-215-00212, 11-215-00214, 11-215-00215, 11-215-00216, 11-215-00217, 
11-215-00218, MBLK 051797, 11-215-00219, 11-215-00220, 11-215-00221, 11-215-00222, 11-215-00223, 
11-215-00224, 11-215-00225, 11-215-00226, 11-215-00227, 11-215-00228, 11-215-00229, 11-215-00230, 

. 11-215-00231, 11-215-00232, 11-215-00233, 11-215-00234, !1-215-00235, 11-215-00236, 11-215-00091, 
11-215-00092, 11-215-00093, 11-215-00094, MBLK 051997, 11-215-00090, 11-215-00()95, 11-215-00096, 
11-215-00097, 11-215-00100, 11-215-00101, 11-215-00102, 11-215-00103, 11-215-00104, 11-215-00105, 
11-215-00106, 11-215-00107. 11-215-00108, 11-215-00109, 11-215-00110, 11-215-00111~ 11-215-00112, 
11-215-00!13, 11-215-00114, 11-215-001i5, 11-215-00116, 11-215-00117, MBLK 052097, 11-215-00130, 
11-215-00131, 11-215-00132, 11-215-00133, 11-215-00134, 11-215-00135, i1-215-00136, 11-215-00137, 
11-215-00138, 11-215-00139. 11-215-00140, 11-215-00237, 11-215-00238, MBLK 052197, 11-215-00065, 
MBLK 052297, 11-215-00201 MS, 11-215-00201 MSD, 11-215-00!00 MS, 11-215-00100 MSD, 11-215-
00133 MS, 11-215-00133 MSD, 11-215-00238 MS, 11-215-00238 MSD, 11-215-00070 MS, 11-215-00070 
MSD, 11-215-00115 MS, 11-215-00115 MSD. 11-215-00232 MS. ll.-215-00232 MSD, 11-215-00234 M-S . 
11-215-00234 MSD, 11-215-00140 MS. 11-215-00140 MSD, MBLK 051597, 11-215-00060, 11-215-000 
11-215-00064, 11-215-00071. 11-215-00072, 11-215-00073, 11-215-00074, 11-215-00075, 11-215-00076, 
11-215-00077, 11-215-00080, 11-215-00081, li-215-00082, li-215-00083, 11-215-00084, 11-2!5-00085, 
11-215-00086, 11-215-00087, MBLK 051697, 11-215-00201, 11-215-00202, 11-215-00203, 11-215-00204, 
11-215-00205, 11-215-00206, 11-215-00207 and 11-215-00208. The pesticide!PCB results for these 
&ali!Jlles are not affected. 

The percent recovery of both surrogates exceeded the acceptable QC limits for tissue samples ll-215..aod66. 
11-215-00065, 11-215-00062. 11-215-00065 MSD and 11-215-000oC Thepesticide!PCir results forihese · 
samples should be regarded as estimated. 

Merats Package G 242 

The method blank contained 0.26 mg!kg lead. The !Cad result for sample I i-215-00102 should be regarded 
as estimated because the lead concentration is less than five times thai of the bl3nk. 

Metals Package G 238 _ ..... -

The data were examined and were found to be acceptable. 
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Metals Package o 239 

The carbon dioxide blank contained 0.0045 mg/sample alumimJm, 0.00022 mg/sample barium, 0.048 
mg/sample calcium, 0.002 mg/sample chromium, 0.017 mg/sampleiron, 0.0004 mg/sample lead, 0.00014 
mg/sample manganese, 0.057 mg/sample sodium and 0.00083 mg/sample zinc. No qualifiers were applied to 
the data. > 

. Metal~ Package G 240 

The data were examined and were found to be acceptable. 

Metals package; ___ G 241 . 

The data were examined and were found to be acceptable. 

Merats Package G 244 

The data were exammea and were found to be acceptable. 

Metals. Package; G 262 

The method blank contained !I mglkg iron and 2.0. mglkg zinc. The data are not affected because. the 
associated saniples contained concentrations of iron and zinc that were more than 5 times that of the method 
blank. 

MeraJs Package G 265 

The blank (11-215.00507) contained 35 mglkg aluminum, 54 mglkg calcium·and 5lmglkg iron .. No 
qualifiers were applied to the data. 
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AA 
B 
BFB 
BPQL 
c 
D 

Dioxin 

CLP 
coc 
CONC 
CRDL 
CRQL 
DFTPP 
DL 
E 
E.lv!PC 
!CAP 
ISTD 
J 
LCS 
LCSD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
NR 
NS 
%D 
%REC 
PQL 
PPBV 
QL 
RPD 
RSD 
SIM 
TCLP 
u 
m' 
L 
mL 
JJL 
• 

Summary of Abbreviations 

Atomic Absorption 
The analyte was found in the blank 
Bromofluorobcnzene 
Below the Practical Quantitation Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained from a diluted sample 
denotes Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans and/or 
PCDD and PCDF 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Contract Required Quantitation Limit 
Decafluorotripbenylphosphine 
Detection Limit 
The value is greater than the highest linear standard and is estimated · 
Estimated maximum possible concemration • 
Inductively Coupled Argon Plasma 
Internal Standard 
The value is below the method detection limit and is estimated 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 
Method Detection Limit 
Method Quantitation Limit 
Matrix Interference 
Matrix Spike 
Matrix Spike Duplicate 
Molecular Weight 
either Not Applicable or Not Available 
Not Calculated 
Not Requested 
Not Spiked 
Percent Difference 
Percent Recovery 
Practical Quantitation Limit 
PartS per billion by volume 
Quantitation Limit 
Relative Percent Difference 
Relative Standard Deviation 
Selected Ion Mode 
Toxic Characteristics Leaching Procedure 
Denotes not deteCted 
cubic meter kg 
liter g 
milliliter mg 
microliter 

kilogram 
gram 
milligram 

denotes a value that exceeds the acceptable QC limit 

!'& 
pg 

microgram 
pi co gram 

Abbreviations that are specific to a particular table are explained in footnotes on that 
table 

Revision 3n /97 --
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Analytical Procedure fer VOC in Water 

The subcontract laboratory detel'IIliDed the concentrations of VOCs in the water samples using USEPA 
Method 8260 fOUlld in SW-846. The results of the analysis are listed in Table 1.1. 

Analytical Procedure for VOC in Soil 

The subcontract laboratory determined the concentrations of VOCs in the soil samples using USEPA Method 
8260 found in SW-846 .. The results of the ima!ysis are listed in Table 1.2 . 

• 
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Analytical Procedure tor BNA in So~ 

Extraction Procedure 

Prior to emaction each sample was spiked with 'a six component surrogate mixture consisting of 
nitrobenzene-<J,, 2-fluorobiphenyl, terphenyl-<1,,, phenol-<J,, 2-fluoropheno1, and 2,4,6-tribromophenoL 
Thirty grams of sample was mixed with 30 g anhydrous sodium sulfate, and Soxhlet extraCted for !6 hours 
with 300 mL of 1:1 acetone:methylene chloride. The eXttact was concentrated to 5.0 mL., an internal 
standard mixture consisting of 1,4-dichlorobenzcne-<1,, naphthalene-<1,, acenaphthene-<110, phenanthrene-<!.., 
chrysene-<111, and perylene-<112 was added, and analyzed. 

Analysis Procedure 

An HP 5995C Gas Chromatograph/Mass Spectrometer (GC/MS), equipped with a 7673A aUlOsampier and 
con!rOlled by an HP-1000 RTE-6/VM computer was used to analyze the samples. 

The instrument concfrtions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.32mm ID, 0.50 p.m 
film thickness 
290' c 
290' c 
240" c 
240" c 
40'C for 3 min 
8" C/min to 295' C 
hold for 12 min 
Split time = 1.00 min 
1,U. 

The GCIMS system was calibrated using 5 BNA standard mixtures at 20, SO, 80, 120, and 160 l'glmL. 
Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) passed a 
continuing calibration check when analyzing a 50 l'glmL standard mixture in which the responses were 
evaluated by comparison to the average response of the calibration curve. 

-=--
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The BNA results, based on dry weight, are listed in Table 1.3; the telllatively identified compounds are 
listed in Table 1.4. The concentration of the detected compounds was calculated using the following 
equation: 

where 

c. -· Concentration of target analyre (Jlg/Kg) 
DF = Dilution Factor 

A. = Area of target analyre .. 

ris = Mass of specific internal standard (ng) 
v, = Volume of extract (ILl) 
A,, = Area of specific internal standard 
RF = Response Factor (unidess) 
RF,~ = average Response Factor 
v, = Volume of eXtract injected (ILl) 
w = Weight of sample (g) 
D = . Decimal per cent solids 

The RF,~ is used when a sample is associated with an initial calibration curve. The RF is used when a 
sample is associated with a continuing calibration. 

Response Factor calculation: 

The RF for ·each specific a.nalyre is quantitated based on the area response from the continuing calibration 
check as follows: · 

where 
RF = Response factor for a specific analyte 
A, Area of the analyte in the standard , 
·I, = Mass of the specific internal standard 
-A,, = Area of the specific ·internal slanc!ard 
I, = Mass of the analyre in the standard 

RFl ...... -+RF" 
RF~= 

n 

'and 
n = number of Samples 

Revision of 7/08/94 
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Analytical Procedure for Pesticides/PCBs in Wamr 

Extra~on Procedure . . ·. . . . e 
One liter of sample was spiked with a surrogate solunon consJStmg of tetrachloro-m-xylene and dec.achlorobipbenyl, 
and was eXtracted Ill= times with 60 mL portions of methylene chloride. The combined extracts were filtered, 
COIXC11trated to 10 mL, solvent exchanged with 60 mL bexarie, and the hexane concentrated to 1.0 mL. 

Gas Chromatographic Analysis 

The extraCt was analyzed for pesticides using simultaneous dual column injections. The analysis was done 
on an HP 5890 GC/ECD system, equipped with an HP 7673A automatic satr~pler, and cOntrolled with an 
HP-ChemStation. The following conditiOJis were eniployed: · 

F!rSt Column 

Injector Temperature 
Detector Temperarute 
Temperature Program 

Second Column 

1I1jeaor Temperature 
Deteetor Temperature 
Temperature Program 

DB-608, 30 meter, 0.53mm fused silica 
capillary, 0.83 !Jlll film thickness 
250" c 
325' c 
150'C for 1 minute 
7'C/min to 265'C 
18 min at 265' · 

Rtx-CLP Pesticides, 30 meter, 0.53mm fused silica 
capillary, 0.50 !Jlll film thickness 
2SO"C 
325" c 
150" C for 1 minute 
7'C/min to 265'C 
18 min at 265' 

The gas chromatographs were calibrated using 5 pestiCide standards at 20, 50, 100, 200, and 500 p.g/L. 
response from each mixmre were used to calculate the response factors (RF) of each analYte. The average 
RF was used to calculate the concentrations of the pesticides in the Satriples. Quantification was based on 
the DB-608 column (signal!), and identity of the analYte was confirmed using the Rtx-1701 column (signal 
2). A fingerprint gas chromatogram was run using each of the seven Aroclor mixtures, and toxaphene; 
calibration curves were run only if a particular Aroclor, or toxaphene was found in the Satriple. 

--=---
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The Pesticide/PCB results, listed in Table LS, were calculated from the following formula: 

where 
c, = . Cortcenttation of analyte (p.g!L) 
DF = Dilution Factor 
A, = Area or peak height 
v, = Volume of sample (mL) 

.RFavc = Average response factor 
v, = Volume of extract injected (p.L) 
v, = Sample volume (mL) 

Response Factor calculation: 

The RF for each specific aDaiyre-Is quantitated base<Con !lie area response from the 
continuing calibration check as follows: 

----1u RF---=:...c.:.. __ 
total pg injected 

where 
A, Area or peak height 

and 

where 

n = number of samples 

Revision 7/ll/94 
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Analytical Procedure for Pesticides/PCBs in Soil 

Extraction Procedure 

The soil samples were extracted by the Soxhlet method. Thirty grams of sample was spiked with a surrogate 
solution consisting of tettachloro-m-xylene and decachlorobiphenyl, 30 g anbydrous sodjum sulfate and 
Soxhlet exrracted for 16 hollrS with 300 mL 1:1 hexane: acetone. The extract was concentrated to 5.0.mL. -

Gas Chromatographic Analysis 

The extract was analyzed for pesticides and PCBs using simultaneous dual column injections. The analysis 
was done on an HP 5890 GCIECD system. equipped with an HP 7073A automatic sampler, and controlled 
with an HP-CHEM STATION. The following conditions were employed: 

FmtCo!umn 

Injector Temperature 
Deteetor Temperature 
Teroperarure Program 

Second Column 

Injector Teroperarure 
Detector Temperature 
Temperature Program 

DB-608, 30 meter, 0.53mm fosed silica 
capillary, 0.83 f'JJl film thickness 
250"C 
325" c 
!SO"C for 1 minute 
7"C/min to 265'C 
!8 min at 265' 

Rtt-1701, 30 meter, 0.53mm fused silica 
capillary, 0.50 f'JJl film thickness 
250'C 
325"C 
150" C for l minute 
17'C/min to 26S'C 
18 min at 265' 

The gas chromatographs were calibrarcd using 5 pesticide standards at 20, 50, 100, 200, and 500 p.g/L. The 
results from each mixrure were used to calCulate the response factor (RF) of each analyte and the average 
Response Factor was used to calculate the concentration of pesticide in the sample. Quantification was 
based on the DB-608 column (signal I) and the identity of the analyte was confirmed using the Rix-1701 
column (signal 2). A fingerprini chromatogram was run using each of the seven Aroclor mixrures and 
toxaphene; calibration curves were run only if a particular Aroclor or toxaphene was found in the sample. 
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The pesticide/PCB results, listed in Table 1.6, are calculated by using the following formula: 

where 
c, -· Concentration of aDalyte (mg/Kg) 
DF = Dilution Factor 
A, = Area or peak height 
v, = Volume of sample (mL) 
RF,~ = Average response factor 
v, = Volume of extract injected {JLL) 
w = W.eig!lt_ of ~ample (g) 
D = Decimal per cent solids 

Response Factor calculation: 

The RF for each specific analyte is quantitated based on the area response from the comim1ing cilibration 
check as follows: 

where 

A. 
RF :-:-:--:---=-:-,--...:-~ 

total pg injected 

A, = Area or peak height 

and 

where 

n = number of samples . 
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Analytical Procedure for Pesticides/PCBs in TISSUe 

Extmction Procedure 

The entire sample was homogenized with dry ice using a variable speed laboratory blender. After 
homogenization was completed, the contenrs of the blender, (tissue and dry ice) were quantitatively 
transferred to clean jars and the dry ice was allowed to sublime overnight in a freezer at -10' C. 
Homogenization of animal mass greater than 20 grams was carried out in several steps. 

Gas Chromatographic Analysis 

The extraCt was analyzed for pesticides and PCBs using simultaneous dual column injeelions. A surrogate 
mixture consisting of tetrachloro-m-xylcne and decachlorobiphcnyl was added. The analysis was done on an 
HP 5890 GC/ECD system, equipped with an HP 7673A automatic sampler, and contrOlled with an HP­
CHEM STATION. The following conditions were employed: 

First Column 

Injector Terriperature 
Detector Temperarure 
Temperature Program 

Second Column 

Injector Temperarure 
Detector Temperarure 
Temperature Program 

DB-608, 30 meter. 0.53mm fused silica: 
capillary, 0.83p.m film thickness 
2SO"C 
325"C 
!50"C for I minute 
7"C/min to 265'C 
18 min at 265' 

RTx-1701, 30 meter, 0.53mm fused silica 
capillary. 0.50!UJ1 film thici:Dess 
250" c 
325' c 
150' C for 1 nilirute 
7'C/min to 265'C 
18 min at 265' 

The gas chromawgraphs were calibrated using 5 pesticide standards at 20, 50, 100, 200, and SOOI'g/L. The 
resulrs from each mixture were used to calculate !he response factor (RF) of each analyte and the average 
Response Factor was used to calculate the concentration of pesticide in the sample. Quantification was 
based on the DB-608 column (signal!) and !he identity of the analyte was confinned using the RTx-1701 
column (signal2). A fingerprint chromatogram was I"UI\ using each of the seven Aroclor mixtures, and 
toxaphene; calibration curves were run only if a particular Atoclor or toxaphene was found in the sa!np!e. 
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The results, listed in Table I. 7, are calculated by using the following formula: 

c"""' 

where 

where 

=AxVxDF 
' 

A = Area or Peak Height 
v, = Volume of Extract (mL) 
DF = Dilution Factor 
RF,'le ~Average Response-Factor 
V = Volume injected (}LL) 
W = Weight of Sample (g) 
D = Decimal percent solids 

RF = 
total pg injected 

RF ave =- REI± ±RF .. 
n 

and 

· A = Area of Peak 
n = number of samples 

Revision of 6/30/94 
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Analytical Procedure for Metals in Water 

Sample Preparation 

A rcprescmative 45 mL aliquot of each sample was mixed with 5.0 mL concemrated nittic acid, placed in an 
acid rinsed Teflon contaiiler, capped with a Teflon lined cap, and digested accordillg to SW-846, Method 
3015 in a CEM MDS-2100 microwave oven, which was progtaiiiiiied to bring the samples to 160 +/- 4•c 
in 10 mimnes (first stage) and slowly rise 10 165-170"C in the second 10 minutes (second stage). After 
digestion, samples were allowed 10 cooliO room te!llpCrature and were transfered 10 polyethylene bottles. 
Samples were analyzed for all merals, except mercury, by US EPA SW-&46, Method 7000 Atemic 
Absorption (AA) or Method 6010 Inductively Coupled Argon Plasma (!CAP) procedures. 

A 100 mL aliquot of each sample was transfered to a 300-mL BOD bottle and prepared according to SW­
&46, Method 7470. The samples were heated for 2 hours on a hot plate at 95 ·c. cooled 10 room 
te!llpCrature, and reduced with Hydroxylamine hydrochloride (NH,OH:HCl). Mercury was then analyzed 
separately on a Varian SpectrAA-300 Atomic Absorption Spectrophotometer equipped with a Varian VGA-
76 vapor gas analyzer by SW-846, Method 7470. 

A reagent blank and a blank spike sample were carried through the sample preparation procedure for each 
analytical bati:h of samples processed. One mattix spike (MS) and one mattix spike duplicate (MSD) sample 
were also processed for each analytical batch or every 10 samples. 

Analysis and Calculations 

The AA and ICAP instruments were calibrated and operated accordillg to SW -846, MethOd 7000n47016010 
and the manufacturer's operating instructioru. After calibration, initi.ill calibration verification (ICV), initial 
calibration blank (ICB), and QC check standards were run to verify proper calibration. The continuing 
calibration verification (CCV) and cont\nuing calibration blank (CCB) standards were run Otter every 10 A 
samples to verify proper operation during sample analysis. · W 
The metal C<lncentrations in solution, in micrograms per liter {!Lg/L) were read directly from the read-<Jut 
systemS of the instruments. !CAP and Mercury results were taken directly from instnlliient read-<Juts. The 
!CAP results were corrected for digestion volume (45 mL sample + 5 mL nitric acid) prior to insn'ument 
read-<Jut; AA read-<Juts (excluding Mercury) were externally corrected for digestion volume (1.1111 • AA 
read-<>Ut). 

For samples that required dilution to fall within the instrument calibration range: 

llgiL metal in sample = A I (C +B) I C ] 

where: 

A = direct read-<Jut (ICAP and Mercury) 
A = corrected read-<Jut (AA) 
B = acid blank mattix used for dilution, mi. 
C = sample aliquot, mL 

Results of the analyses are listed in Table 1.8. 
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Analytical Procedure for Metals in Soa 

Sample Preparation 

A representative 1-2 g (wei weight) sample, weighed to 0.01 g accuracy, was mixed with 10 mi 1:1 niaic acid, placed 
in a clean beaker and digested in niaic acid and'hydrogen peroxide according to SW-846, Method 3050. The final 
reflux was either niaic acid or hydrochloric acid depending on the metals to be determined. After digestion , the 
samples were allowed to cool to room temperature and cransferred to polyethylene bottles. The samples were 
analyzed for all metals, except mercury, by USEPAS)V-846, Method 7000 (Atomic absorption) or Method 6010 
(Inductively Coupled Argon P~ma-IC~) procedures. 

A representative 0.5-0.6 g \wet waight)sample, weighe,f io-O.Oi g-accirracy, was prepared and analyzed separately 
for mercilry on a Varian SpectrAA-300 Atomic Absorption Spectrophotometer equipped with a Varian VGA-76 vapor 
gas analyzer according to SW-846, Method 7471. 

A separate sample was used to determine total solids. 

A reagent blank and a blank spike sample were carried through the sample preparation procedure for each batch of 
samples processed. One matriX spike (MS) and one matrix spike duplicate (MSD) were analyzed for each batch or 
for every ten samples. 

Analysis and Calculations 

The insttuments were calibiati:d-and operated according io SW-846, Method 7000n471/6010 and the manufacturers 
operating insrructioris~ Al!eiC3libriuion, irilti;ll .calibration verification (ICY), initial calibration blank (ICB) and 
quality control check standards were run to verify proper calibration. The continuing calibration verification (CCV) 
and continuing calibratiOI! btarik (CCB) were run after every ten samples to assure proper operation during sample 
analysis. - - -

The metal concentrations -in solution , in micrograms per fiter {!ig!L) were taken from the read-out systems of the 
Atomic Absorption insiumems. The results were convened to milligrams per kilogram (mglkg) by correcting the 
reading for the sample weight and percent solids. The !CAP results (mglkg) were corrected for sample weight prior 
to instrUment read-out; the InStrUment read-out was then corrected fur percent solids. 

Final concentrations, based on wet weight arc given by: 

mg metal/kg sample = [(AxV)IW]xDFxCF 

where: 
A = lnsrurnent read-out (p.g/L, AA; mg/kg,ICAP) 
V = final volume of processed sample (mL;AA; 1.00 !CAP) 
W = weight of sample (g,AA; 1.00 !CAP) 
DF = Dilution Factor (i .00 for no dilution) 
CF = conversion factor (0.001, AA; 1.00, ICAP) 
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For samples that required dilution 10 be within the ins1IUIIlt1Jl calibration range, DF is given by: 

DF: (C+B)/C 

where: 
B = acid blank matrix used for dilution (mL) 
C = sample blank aliquot (mL) 

Final concentrations, based on dry weight, are given by: 

mglkg(dry) = [mglkg (wet)x!OO]/S 

where 
S = percent solids 

The results are listed in Tables 1.9 and l.ll. 
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Analytical Procedure for Metals in Tissue 

Sample Preparation 

A representative 0.5-1.5 g (wet weight) sample, weighed to 0.01 g accuracy, was thoroughly mixed with 10 
mil:! nitric acid, placed ill aJ:l acid rinsed Teflon conciliier 3nd heated on a hm plate for 60-90 min at 60-65' 
C. The con~r was capped with a Teflon lined cap and digested on a CEM MDS-2100 microwave oven 
which was programmed in different stag<;s. After digestion , \110 'samples were allowed to cool m r~m 
temperarure, rransfcrred to 50 mL volumetric flasks and diluted to 50 mL with ASTM type II water. The 
samples were analyzed for all metals, except mercury, by USEPA SW-846, Method 7000 (Atomic 
absorption) or Method60!0 (Inductively Coupled Argori Plasma-ICAP) procedures. 

A representative 0.5..0.6 g (wet weight) sample :ilfquot, weighCi!!o'O.Ol g accuracy, was prepared and 
analyzed separately for mercury on a Varian SpectrAA-:300 Atomic Absorption Spectrophotometer equipped 
with a Varian VGA-76vaporgas'analyzer according to SW-846, Method 7471. 

A separate sample was used to determine total solids. A reagent blank and a blank spike sample were 
carried through the sample preparation procedure for each batch of samples processed. One matrix spike 
(MS) and one matrix spike duplicate (MSD) were analy;<ed for each batch or for every ten samples. 

Analysis .and Calculations 

The AA and JCAP instruments were calibrated and operated according ro SW-846, Method 7000n471/6010 
and the manufacturers operating instructions. Aftct calibration, initial.calibration verification (ICV), initial 
calibration blank (ICB) and quality control check standards were run to verify proper calibration. The 
continuing calibration verification (CCV) and continuing calibrati<!n blank (CCB) were run after every ten 
samples to verify prOJler operation during sample analysis: '"· · · 

The metal concentrations in solution , in micrograms pi:r liter (!Lg/L) 'were taken from the read:.Out systems 
of the Atomic Absorption insturnents. AA results in milligrams per kilogram (mg!lcg) were obtained by 
extcrnally correcting the reading for the sample weight and percent solids. The ICAP results (mg!lcg) were 
corrected for sample weight prior to instrument read~ut; the insirumem read~ut was then corrected for 
percem solids. 

'--
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Final concentrations, based on wet weight are given by: 

mg metal/kg sample = [(AxV)!W]xDFxCF 

where: 
A = Insrument read-out (!<giL, AA; mglkg, !CAP) 
V = final volume of processed sample (mL,AA) 
W = weight of sample (g,AA) 
V,W = 1.00 (!CAP) 
DF = Dilution Factor (1.00 for no dilution) 
CF = conversion factor (0.00!, AA; 1.00, !CAP) 

For samples that required dilution to be within the insirument calibration range, DF is given by: 

DF = (C+B)/C 

where: 
B = acid blank marrix used for dilution (mL) 
C = sample blank aliquot {mL) 

Fmal concentrations, based on dry weight, are given by: 

mglkg(dry) =[mglkg (wet)x!OO]/S 

where 
S = perceru solids 

The results are listed in Table 1.10. 
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Table 1.1 Resuls of tho Analysis far VOC In Wate< 
WA 112-215 Alltox Fibers 

sample• VBLK1 11-215-00()46 11-215-00(KT c 11-215-00410 11-215-00411 
Location. Sulfate Basin Fly Ash Basin Reference BMI-1 

NoS No4 
CoUected 5112197 5112197 5114197 5114197 
Analyzed 5120197 5120197 5120197 5l2fJif17 512JJ/97 
FileName K1B599.D K1B605.D K1B619.D K18607.D K18608.D 
Oil. Factor 1 1 1 1 1 

Compound Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
~giL ~giL ~giL ~giL ~L ~giL ~giL ~giL ~giL ~ 

Chloromethane u 1 u 1 u 1 0 1 0 1 Bromo methane u 1 u 1 u 1 u 1 u 1 
Vinyl chloride u 1 u 1 u 1 u 1 u 1 
Chloroethane u 1 u 1 u 1 u 1 u 1 
Methylene chloride u 1 u 1 u 1 u 1 u 1 
Acetone u 5 u .5 u 5 u 5 1 J 5 
Carbon Disulfide u 1 u 1 u 1 u 1 u 1 
1 , 1-Dichloroethene u 1 u 1 u 1 u 1 u 1 
1,1-Dichtoroethane u 1 u 1 u 1 u 1 u , 
Chloroform u 1 u 1 u 1 u 1 u 1 
1,2-Dichloroethane u 1 u 1 u . 1 u 1 u 1 
2-Butanone u 5 u· 5 u 5 u 5 u 5 
1,1,1 ,-Tric~loroethane u 1 u 1 u 1 u 1 u 1 
Carbon tetrachloride u 1 u 1 u 1 u 1 u 1 
Bromodichtoromethane u 1 u 1 u 1 u 1 u 1 
1 ,2-Dichloropropane u 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene u 1 u 1 u 1 u 1 u 1 
Trichloroethene u 1 u 1 u 1 u 1 u 1 
Dibromochloromethane u 1 u 1 u 1 u 1 u 1 
1, 1,2-Trichloroethane u 1 u 1 u 1 u 1 u 1 
Benzene u 1 .u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene u 1 u 1 u 1 u 1 u 1 
Bromoform u 1 u 1 u 1 .u 1 u 1 
4-Methyi-2-Penlanone u 5. u 5 u 5 u 5 u 5 
2-Hexa.none u 5 u 5 u 5 u 5 u 5 
Tetrachloroethene u 1 u 1 u 1 u 1 u 1 
Toluene u 1 u 1 u 1 u 1 u 1 
1,1 ,2,2-Tetrachloroethane u 1 u 1 u 1 u 1 u 1 
Chlorcbenzene u 1 u 1 u • 1 u 1 u 1 
Ethyl benzene u 1 (J 1 u 1 u 1 u 1 
Styrene u 1 u 1 u 1 u 1 u 1 
m,p Xylenes u 1 u 1 u 1 u 1 u 1 
o Xylene u 1 u 1 u 1 u 1 u 1 
1 ,2-Dibromoethane u 1 u 1 u 1 u 1 u 1 
1,1, 1 ,2-Tettachloroethane u 1 u 1 u 1 u 1 u 1 
1,2,3-Trichloroprcpane u 1 u 1 u 1 u 1 u 1 
Dichlorodifluoromethane u 1 u 1 u 1 u 1 u 1 
Trichlorcfluorcmethane u 1 u 1 u 1 u 1 u 1 
Dlbromomethane u 1 u 1 u 1 u 1 u 1 
1 ,2-Dibromo-3-chloropropane u 1 u . 1 u 1 u 1 u 1 
Bromobenzene u 1 u 1 u 1 u 1 u 1 
n-Butylbenzene u \ u 1 u 1 u 1 u 1 
tert-Butylbenzen• u 1 u 1 u 1 u 1 u 1 
sec-Butylbenzene u 1 u 1 u 1 u 1 u 1 
2-Chlorotoluene u 1 u 1 u 1 u 1 u 1 
4-Chlorotoluene u 1 u 1 u 1 u 1 u 1 
1,2~Dichlorqbenzene u 1 u 1 u 1. u 1 u 1 
1 ,3-Dichlorcbenzene u 1 u 1 u 1 u 1 u 1 
.1 ,4-Dichlorobenzene u 1 u 1 u 1 u 1 u 1 
1 ,3-Dichloropropane u 1 u 1 u 1 u 1 u 1 
2,2-Dic;t11oropropane u 1 u 1 u 1 u 1 u 1 
1, 1-Dichloropropene u 1 u 1 u 1 u 1 u 1 
Hexachiorobutadiene u 1 u 1 u 1 u 1 u 1 
lscprcpylbenzene u \ u 1 u 1 u _., u 1 
p-lsopropyltoluene u 1 u 1 u 1 u 1 u 1 
Naphthalene u 1 u 1 u 1 u 1 u 1 
n-Propylbenzene u 1 u 1 u 1 u 1 u 1 
1 ,2,3-Trichlorobenzene u 1 u 1 u 1 u 1 u 1 
1 ,2,4-Trichlorobenzene u 1 u 1 u 1 . u 1 u 1 
1 ,2,4-Trimethylbenzene u 1 u 1 u 1 u 1 u 1 
1 ,3,5-Trimethylbenzene u 1 u 1 u 1 u 1 u 1 
Methyl-tert-Butyl Ether u 1 u 1 u 1 u 1 u 1 

e 1 ,2-Dichloroet~ene (total) u 1 u 1 u 1 u 1 u 1 
Brcmochloromethane u 1 . u 1 u 1 u 1 u 1 

r 
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Table 1.1 (Coni) Results of tne Anliy&lo lor VOC in Wllter ~ 
l!. WA ~ 2-215 AY!ex Flbor& 

~ Sample II 11-215-00412 11-215-00413 11-215-00415 11-215-00417 11-215-00418 l..ocatlon BMI-2 BMI-3 Outfa!IOOS Trip Blank Field B. 8 COllected 5114197 5114197 5114197 5114197 5114197 "' AlWyDd 5f20ifJ7 5120197 5120197 5120197 K~. f Filo Nomo K18609D K1B610.0 K1B611.0 K1B612D 
01. Fa:tcr 1 1 1 1 1 

~ Compound Cone MOL Cone MOL Ccnc MOL Cone MOL Cone MOL 

"' 
IJgiL ~ iJQIL ~giL jJg/L ~gil ~gil ~gil ~gil ~ 

ChiOi'Omethane 0 1 0 1 0 1 0 1 0 1 
Brcmomelh:me u 1 u 1 u 1 u 1 u 1 
Vinyl chlo<ido u 1 u 1 u 'I u 1 u 1 
Chlcroelhano u 1 u 1 u 1 u 1 u 1 
Methylone chloride u 1 u 1 u 1 u 1 u 1 
Acelcne 1 J 5 u 5 u 5 7 5 2 J 5 carbon Disulfide u 1 u 1 u 1 u 1 u 1 
1,1-0ichloroothone u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroothone u 1 u 1 u 1 u 1 u 1 
Chlorcrorm u 1 u 1 u 1 u 1 4 1 
1 ,2-0ichlcroelhano u 1 u 1 u 1 u 1 u 1 
Uutonone u 5 u 5 u 5 u 5 u 5 
1,1,1,-Trlc:hlo<oethane u 1 u 1 u 1 u 1 u 1 
cutJon ~chloride u 1 . u 1 u 1 u 1 u 1 
Bromodlchlorome!hone u 1 u 1 u 1 u 1 2 1 
1 ,2-Dl<:h/oropll)po u 1 u 1 u 1 u 1 u 1 
cis-1,3-0ichlorop<opene u 1 u 1 u 1 u 1 u 1 
T richloroelheno u 1 u 1 u 1 u 1 u 1 
Olb<omochlonxnethano u 1 u 1 u 1 u 1 0.7 J 1 
1,1,2-T<lch\orOO\hano u 1 u 1 u 1 u 1 u 1 
Benzene u 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropone u 1 u 1 u 1 u 1 u 1 
Bromolcrm u 1 u 1 u 1 u 1 u 1 
4-Methyi-2-Pontonone u 5 u 5 u 5 u 5 u 5 
2-Hoxanone u 5 u 5 u 5 u 5 u 5 
Tetrachloroelhono u 1 u 1 u 1 u 1 u 1 
Toluene u 1 u 1 u 1 u 1 u 1 
1,1,2,2-Totraehloroottmne u 1 u 1 u 1 u 1 u • Ch!orobenzene u 1 u 1 u 1 u 1 u 
Ethyl bonzono u 1 u 1 u 1 u 1 u 
Styrene u 1 u 1 u 1 u 1 u 
m.p X)'lonos u 1 u 1 u 1 u 1 u 1 
o Xylene u 1 u 1 u 1 u 1 u 1 
1.2-0IIlnlmoo!hano u 1 u 1 u 1 u 1 u 1 
1,1,1.2-T otrachloroelhane u 1 u 1 u 1 u 1 u 1 
1,2,3-Trichloropropl!ne u 1 u 1 u 1 u 1 u 1 
DlchJorodiftuoromethane u 1 u 1 u 1 u 1 u 1 
TrichloroHuoromethone u 1 u 1 u 1 u 1 u 1 
Olbromomethano u 1 u 1 u 1 u 1 u 1 
1 ,2-0ibromo-3-chlompopono u 1 u 1 u 1 u 1 u 1 
Bromobenzono u 1 u 1 u 1 u 1 u 1 
n-Butylbonzono u 1 u 1 u 1 u 1 u 1 
tert-ButylbenZeno u 1 u 1 u 1 u 1 u 1 
sec-Butylbonzono u 1 u 1 u 1 u 1 u 1 
2-Chlorololueno u 1 u 1 u 1 u 1 u 1' 
4-ChloroloiUIIIle u 1 u 1 u 1 u 1 u 1 
1.2-0lc:i'llort>Oenz u 1 u 1 u 1 u 1 u 1 
1,~ u 1 u 1 u 1 u 1 u 1 
1.~ u 1 u 1 u 1 u 1 u 1 
1,3-0ichicxopnlplne u 1 u 1 u 1 u 1 u 1 
2,2-0ichicxopnl u 1 u 1 u 1 u 1 u 1 
1,1-Dic111o<oprl>p u 1 u 1 u 1 u 1 u 1 
HliXOchlonXl<Ddiene ·u 1 u 1 u 1 u 1 u 1 
IS<>propyibonzon u 1 u 1 u 1 u 1 u 1 
p-lsoprcpyltoluene u 1 u 1 u 1 u _..., u 1 
Naphthalene u 1 u 1 u 1 u 1 u 1 
n-Propylbonzono u 1 u 1 u 1 u 1 u 1 
1,2,3-Trichlocobonzene u 1 u 1 u 1 u 1 u 1 
1,2,4-TrichJorobonzono u 1 u 1 u 1 u 1 u 1 
1,2,4-Tnmetllylbenzene u 1 u 1 u 1 u 1 u 1 
1,3,5-Trimoll1ylbonzone u 1 u 1 u 1 u 1 u 1 
Mothyl-lert-Butyl Ether u 1 u 1 u 1 u 1 u 1 
1,2-!llchloroelhono (toto!) u 1 u 1 u 1 u 1 u 1 
B~o u 1 u 1 u 1 u 1 u 
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Tallie i .1 (Cent) Results Otthe .Anolysls for vee in Water 
WA' 2-215Avtex FlbetS 

Sample# 11-215-00419 11-21~1 11-21~ 11-215-00603 11-215-00604 
Location Reference No 2 Sulfate Basin Emergency Polish Outfall 004 

No 1 Pond Pond 
· Collected 5115197 5114197 5114197 5114197 5114197 

Analyzed 5120197 5120197 5/20197 5120/W 5/20197 
File Name K18614.D K18615.D K18616.D K18617.D K18618.D 
Du. Factor 1 1 1 1 1 

Compound Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
~giL ~giL ~giL ~giL ~giL ~giL ~giL" ~giL ~giL ~giL 

Chloromethane u 1 0 1 u. 1 0 , u 1 
Bromomethane u 1 u , u , u 1 u 1 
Vinyl chloride u , u , u , u , u , 
Chloroethane u 1 u , u 1 u , u , 
Methylene chloride. u 1 u , u 1 u 1 u , 
Acetone u 5 u 5 u 5 u 5 u 5 
Carbon Disulfide u 1 u 1 u , u ., u , 
1 , 1-Dichloroethene u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroetharie u 1 u 1 u 1 u 1 u 1 
Chloroform u 1· u 1 u 1 u 1 u 1 
1,2-Dichloroethime u 1 u 1 u 1 u 1 u 1 
2-Butanone u 5 u 5 u 5 u 5 u 5 
1, 1,1,-Trichloroethane u 1 u 1 u 1 u 1 u 1 
Carbon tetraGhloride u 1 u 1 u 1 u 1 u 1 
B.romodiehloromethane u 1' u 1 u . 1 u 1 u 1 
1 ,2-Dichlorcpropane u 1 u 1 u 1 u 1 u 1 
cis-1 ,3-Dichloropropene u 1 u 1 u 1 u 1 u 1 
Trichloroethene u 1 u 1 u 1 u 1 u 1 
Dibrcmochloromethane u 1 u 1 u 1 u 1 u 1 
1,1 ,2-Trichloroethane u 1 u 1 u 1 u 1 u 1 
Benzene u 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene u 1 u 1 u 1 u 1 u 1 
Bromoform u 1 u 1 u 1 u 1 u 1 
4-Methyi-2-Pentanone u 5 u 5 u 5 u 5 u 5 
2-Hexanone u 5 u 5 u 5 u 5 u 5 
T etrachloroethene u 1 u 1 u 1 u 1 u 1 
T~uene u 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachlofoethane u 1 (J 

•. 1 u 1 u 1 u 1 
Chlorobenzene u 1 u 1 u 1 u 1 u 1 
Ethyl benZene u 1 u 1 u 1 u 1 u 1 
Styrene . u 1 u 1 u 1 u 1 u 1 
m,p Xylenes u 1 u 1 u 1 u 1 u 1 
o Xylene u 1 u 1 u , u , u , 
1,2-Dibromoethar1e u , u 1 u 1 u , u , 
1,1 , 1,2-Tetrachloroethane u 1 u , u 1 u , u , 
1 ,2,3-T~chloroprcpane u , u , u , u 1 u 1 
Dichlorodifluorcmethone u , u 1 u 1 u , u , 
Trichlorofluoromethane u 1 u 1 u 1 u , u 1 
Dibromomethane u , u , u 1 u 1 u , 
1,2-Dibromo-3-chlorcpropane u 1 u 1 u 1 u 1 u 1 
Bromobenzene u 1 u 1 u 1 u 1 u , 
n-Butylbenzene u 1 u 1 u 1 u , u 1 

• tert-Butyibenzene u 1 u 1 u 1 u , u , 
sec-Butylbenzene u , u , u , u , u , 
2-Chlorctoluene u 1 u 1 u 1 u , u , 
4-Chlorotoluene u 1 u 1 u 1 u , u , 
1,2-0ichtorobenZene u 1 u 1 .u 1 u , u , 
1· ,3-DichlorobenZene u 1 u 1 u 1 u 1 u , 
1 ,4-Dichlorobenzene u , u 1 u , u 1 u 1 
1,3-Dichloroprcpane u 1 u 1 u , u , u , 
2.2-Dichtoroprcpane u 1 u , u 1 u , u , 
1,1-Dichioropropene u 1 u 1 u 1 u 1 u . 1 
Hexachlorobuladiene u 1 u 1 u , u , u 1 
lsoprcpyibenzene u 1 .u 1 u 1 u _-1 u , 
p-lsopropyltotuene u 1 u 1 u , u , u , 
Naphthalene u 1 u 1 u , u , u , 
n-Propylbenzene u 1 u 1 u , u 1 u , 
1,2,3-T~chlorobenzene u 1 u 1 u 1 u 1 u 1 
1 ,2,4-TrichlorobEmzene u 1 u 1 u 1 u 1 u 1 
1 ,2,4-Trtmethylbenzene u 1 u 1 u 1 u u , 
1,3,5-Trtmethyibenzene u , u 1 u 1 u u , 
Methyl-tert-Butyl Etlier u , u , i.J , u u , 
1,2-Dichloroethene (total) u 1 u 1 u 1 u u , 
Bromochloromethane u , u , u , u u , 

• 
00027 

2215\DEL\A.R'\9707\ALL 



AR300623AR300623

Tlblo 1.1 (Coni) Rosu!ts or the Anllysla 1cr vee in water 
WA 112-215 Avtex Flborl 

Sample# 11-215-00414 
Location Outfal1 004 

Collocted 5/14197 
Anllyzed 5f2JJ/97 
File Narne K18604.0 oa. Foetor 1 

Compound Ccnc MOL 
jJg/l. ~giL 

Chloromethane 0 1 
Brcmomethane u 1 
Vinyl chloride u 1 
Chloroethane u 1 
Methyterte chloride u 1 
Acetone 2 J 5 
Carbon Disulfide u 1 
1, 1-0ichlorcethene u 1 
1.1-Dichio<oothane u 1 
Chloroform u 1 
1,2-0ichio<oothane u 1 
2-Sutanone u 5 
1,1,1,-Trichloroethane u 1 
Carbon tetrachloride u 1 
Brornocllchloromethane u 1 
1 ,2-0ichlcroprnpane u 1 
cls-1 ,3-0ichlorcprcpene u 1 
Trichloroethene u 1 
Oibromochloromethane u 1 
1,1..2-Trtchloroethane u 1 
Benzene u 1 
trans-1 , 3-Cichloroprcpene u 1 
Bromoform u 1 
4-Methyi-2-Pentanone u 5 
2-He:xanone u 5 
Tetrachloroethene u 1 
Toluene u 1 
1,1 ,2,2-T etrachlciroethane u 1 
Chlorobenzene u 1 
Ethyl boozene u 1 
Styrene u .1 
m,p Xylenes u 1 
o Xylene u 1 
1,2-Dibromoethane u 1 
1 , 1,1,2-Tel:rachloroethane u 1 
1 ,2,3-Trichloropropone u 1 
Dichlorodifluorometh;me u 1 
Trichlorofluoromethane u 1 
Dibrcmomethane u 1 
1 ,2-Dibromo-3-chloropropone u 1 
Bromo benzene u 1 
n-Bu:tylbenzene u 1 
tert-Butylbonzene u 1 
seo-Butylbonzene u 1 
2-Chlorctoluene u 1 
4-Chlorotoluene u 1 
1 ,2-0ichlorobonzene u 1 
1 ,3-0ichlorobonzene u 1 
1,4-0ichlorobonzene u 1 
1 ,3-0ichloropropane u 1 
2,2-Dichloroprnpane u 1 
1,1-0ichloropropene u 1 
H~t'llarobutadiene u 1 
lsopropytbenzene u 1 
p-lsopropyttoluene u 1 
Naphthalene u 1 
n-Propylbonzene u 1 
1 ,2,3-Trichlorobenzene u 1 
1.2,4-Triehlorcbenzene u 1 
1 ,2,4-Trirnethylbenzene u 1 
1 ,3,5-Trimethylbenzeno u , 
Methyl-tort-Butyl Ether u 1 
1.2-Dichloroathene (total) u , 
Bromochloromethane · u , 

-- .. ,_, 
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Table 12 Results of tho Alllllysls for voc In Sotl 
tq.V.."11C!Ap~to65¥J\i~lt\ WA 112-215 A.VIl!x Fibers 

~ "'! dry Weight 

Sample II VBLK1 11-215-00402 11-215-00408 11-215-00409 11-215-00502 
Locatia\ BMI-2 Field Blank Trtp Blank WeUandArea 
%Solids 100 42 100 100 78 
Collected 5113197 5114197 5114197 5115.97 
Analyzed 5121197 5/21197 5/21197 5/21197 5/21197 
File Name K18548.0 K18654.0 K18560.0 K18661.0 K18866.0 
011. Factor 1 1 1 1 1 

Compound Cone MOL Cone MDL cone MDL Cone MOL Cone MOL 
~g/kg ~glk;i ~g/kg ~g/kg ~g/kg ~g/kg ~g/kg ~g/kg ~g/kg ~g/kg 

Chloromethane u 5 0 12 u u 
Bromomethane u 5 .u 12 u 5 u 5 u 6 
Vinyl chloride u 5 u 12 u 5 u 5 u 6 
Chloroethane u 5 u 12 u 5 u 5 u 6 
Methylene chloride u 5 u 12 u 5 u 5 u 6 
Acetone u 5 42 12 u 5 u 5 u 6 
carbon Disulfide u 5 u 12 u 5 u 5 u 6 
1, 1-0ichloroethene u 5 u 12 u 5 u 5 u 6 
1, 1-Dichloroethane . u 5 u 12 u .5 u 5 u 6 
Chloroform u 5 u 12 u 5 u 5. u 6 
1,2-Dichloroethahe u 5- u 12 u 5 u 5 u 6 
2-Butanone u 5 u 12 u 5 u 5 u 6 
1,1,1 ,-Trichloroethane u 5 u 12 u 5 u 5 u 6 
carbon tetrachloride u 5 u 12 u 5 u 5 u 6 
BromodiChloromethane u 5 u 12 u 5 u 5 u 6 
1 ,2-0ichloropropane u 5 u 12 u 5 u 5 u 6 
c::is--1,3-Dichloropropene u 5 -u 12 u 5 u 5 u 6 
Trtchloroethene u 5 u 12 u 5 u 5 u 6 
Dfbromochloromethane u 5 u 12 u 5 u 5 u 6 
1,1,2-Trichloroethane u 5 u 12 u 5 u 5 u 6 
Benzene u 5 u 12 u 5 u 5 u 6 
trans--1,3-0ichloropropene u 5 u 12 u 5 u 5 \.1 6 
Bromof9nn u 5 lJ 12 u· 5 u 5 u 6 
4-Me!hyi-2-Pentanone u ·s u. 12 u 5 u 5 u 6 
2-Hexanone u 5 u 12 u 5 u 5 u 6 
Tetrachloroethene u 5 u 12 u 5 u 5 u. 6 

e Toluene u 5 u 12 [J 5 u 5 u 6 

I 

. 1,1 ,2,2-Tetrachloroethane u 5 u 12 u 5 u 5 u 6 
Chlorobenzene u 5 u 12 u 5 u 5 u 6 
E!hyi benzene u 5 u 12 u 5 u 5 u 6 
Styrene u 5 u 12 u 5 u 5 u 6 
m,p Xylenes u 5 -u- 12 u --

5 u 5 u 6 
o Xylene u 5 u 12 u 5 u 5 u 6 
1,2-Dibromoethane u 5 u 12 u 5 u 5 u 6 
1,1, 1,2-Tetrachloroe!hane u 5 u 12 u 5 u 5 u 6 
1,2,3-Trichloropropane u 5 u 12 u 5 u 5 u 6 
Oichlor.odifluoromethane u 5 u 12 u 5. u 5 u 6 
Trlchlorofluoromethane u 5 u 12 u 5' u 5 u 6 
Dibrcmomethane u 5 u 12 u 5 u 5 u 6 
1 ,2-Dibromo--3-chloropropane u 5 u 12 u 5 u 5 u 6 
Bromobenzene u 5 u 12 u 5 u 5 u 6 
n-ButYibenzene u 5 u 12 u 5 u 5 u 6 
tert~Butylbenzene u 5 u 12 u 5 u 5 u 6 
sec-Butyl benzene u 5 u 12 u 5 u 5 u 6 

-~2=Chlorotoluene u 5 u 12 u 5-· u 5 u 6 
4-Chlorotoluene u 5 u 12 u 5 u 5 u 6 
1,2-0ichlorobenzene u 5 I) 12 u 5. u 5 u 6. 
1,3-Dichlorobenzene u 5 u 12 u 5 u 5 u 6 
1,4-Dichlorobenzene u 5 u 12 u 5 u 5 u 6 
1,3-0ichloroprcpane u 5 u 12 u 5 u 5 u 6 
2,2-0ichloropropane u 5 u 12 u 5 u 5 u 6 
1,1-0ichloropropene - u 5 u 12 u 5 u 5 u 6 
Hexachlorobutadiene u 5 u 12 u 5 u 5 u 6 
lsopropyibenzene u 5 u 12 u 5 u --5 u 6 
p-lsopropyltoluene u 5 u 12 .u 5 u 5 u 6 
Naph1halene u 5 u. 12 u 5 u 5 u 6 
n~Propy\benzene U. 5 u 12 u 5 u 5 u 6 
1,2,3-Trichlorobenzene u 5 u 12 u 5 u 5 u 6 
1,2,4-Trichlorobenzene . U 5 . u 12 u 5 u 5 u 6 
1,2,4-Trimethyibenzene u 5 u 12 u 5 u 5 u 6 
1 ,3,5-Trimethylbenzene u 5 u 12 u 5 u 5 u 6 
Melhyl-tert-Butyl Ether u 5 u 12 u 5 u 5 u 6 

e 
• 
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To~>~o 1.2 (Coni) R-otlhe An~~tya 1cr vee 1n Soil 
WA- 2-215Avlm: Fibers -en dry Wolghl 

Sample- 11-215-00503 11-215-00407 
l.ocatJon Emergency Pond BMI-1 
%Solids 74 48 
Collec:ted 5/15197 5113197 
Analyzed 5/21197 5121197 
File Name K18667.D K18659.D 
DU. Fader 1 1 

Compound Cone MDL Cone MDL 
~glkg ~glkg ~gll<g ~glkg 

Chloromethane u 7 0 10 
Bromomethane u 7 u 10 
Vinyl chloride u 7 u 10 
Chlorcethane u 7 u 10 
Methylene chloride u 7 u 10 
Acetone u 7 64 10 
C.rbon Olsulfide u 7 u 10 
1, 1-Dichloroethene u 7 u 10 
1, 1·Dichtoroethane u 7 u 10 
Chio<oform u 7 u 10 
1 ,2-Dichloroethane u 7 u 10 
2-Butanone u 7 u 10 
1,1,1 ,-Trichloroethane u 7 u 10 
Carbon tetrachloride u 7 u 10 
Bromodichlorome!hane u 7 u 10 
1.2-Dichlor<lpropane u 7 u 10 
cis-1,3-DichloroprOpene U. 7 u 10 
Trichloroathene u 7 u 10 
Dlbrcmochloromethane u 7 u 10 
1, 1,2-Trichloroethane u 7 u 10 
Benzene u 7 u 10 
tnms-1,3-Dichloropropene u 7 u 10 
Bromoform u 7 u 10 
4-Me!hyi-2-Pentmone u 7 u 10 
2-Hexanooe u 7 u 10 
Tetrachloroe!hene u 7 u 10 
Toluene u 7 u 10 
1,1.2.2-Tetrachloroethane u 7 u 10 
Chlorcbenzene u 7 u 10 
E!hylbenzene u 7 u 10 
Styrene u 7 ·u 10 
m,pXylenes u 7 u 10 
o Xylene u 7 u 10 
1,2-Dibromoethane u 7 u 10 
1,1,1,2-Tetroch\oroethane u 7 u 10 
1,2,3-Trlchloropropone u 7 u 10 
Dichlon:x:lifluoromethane u 7 u 10 
Trlchlorofluoromothane u 7 u 10 
Dlbromome!hane u 7 u 10 
1,2-Dibrorno-3-chloropropane u 7 u 10 
Bromobenzene u 7 u 10 
n-Butylbenzene u 7 u 10 
tert-Butylbenzene u 7 u 10 
sec-Butyll>ei'IZene u 7 u 10 
2-Chlorotoluene u 7 u 10 
4-Chlorotoluene u 7 u 10 
1 ,2-Dichlorobenzene u 7 u 10 
1,3-Dichlorobenzene u 7 u 10 
1,4-Dichlorobenzene u 7 u 10 
1,3-D\chloropropane u 7 u 10 
2,2-Dichloropropone u 7 u 10 
1,1-Dich\oropropene u 7 u 10 
HIIXIChlorobutadiene u 7 u 10 
Isopropyl benzene u 7 u 10 - -
p-lsopropJI!oluene u 7 u 10 
Naphthalene u 7 u 10 
n-Propylbenzene u 7 u 10 
1,2,3-Trlch!orobenzene u 7 u 10 
1,2,4-Trlchlorobenzene u 7 u . 10 
1,2,4-Trimethylbenzene u 7 u 10 
1. 3, 5-T rimethylbenzene u 7 u 10 
Methyl-tert-Butyl Ether u 7 u 10 
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Table 1.2 (Cant) Results of the Analysis fer VOC In Soil 
WAlt 2·215 Avtex Fibers 

Based on dry Weight 

Sample# VBLK2 11-21 !Xl0405 11 :215-00406 0 11·215-00410 11·215-00504 
location BMJ-5 BM1~ Reference No 2 PCB Area %Solids 100 65 64 64 78 Collected 5113197 5113197 5115197 5115197 AnalyZed 5I22JfJ7 5I22JfJ7 5122197 5I22JfJ7 5122197 File Name K18674.0 K18685.0 K188B8.0 K18588.0 K18689.0 011. Factor 1 1 1 1 1 

Compound Cone MDL Cone MDL Corx: MOL Cone MDL Cone MDL 
~g/l<g ~g/l<g ~g/l<g ~glkg ~gll:g ~g/kg ~g/l<g ~gll<g ~g/l<g ~glkg 

'. Chloromethane u 5 u 8 u 8 u 8 u 6 Bromomethane u 5 u 8 u 8 u 8 u 6 1/!nyl chloride u 5 u 8 li 8 u 8 u 6 Chloroethane u 5 u 8 u 8 u 8 u 6 
Methylene chloride u 5 4 J 8 5. J. a u 8 4 J 6 
Acetone u 5 28 8 .60 8 u 8 u 6 
Carbon Disulfide u 5 u 8 u 8 u 8 u 6 
1,1-Dichloroethene u 5 u 8 u 8 u 8 u 6 
1,1-Dlch/oroethane u 5 u 8 u 8 u 8 u 6 
Chloroform u 5 u 8 u 8 u 8 u 6 
1 ,2-Dichloroethane u 5 u 8 u 8 u 8 u 6 
2-Butanone u 5 u 8 13 8 u 8 u 6 
1,1,1 ,-Trichloroethane u 5 u a u 8 u 8 u .6 
Carbon tetrachlor\de u 5 u 8 u 8 U. .8 u 6 
Bromodichloromethane u 5 u 8 u 8 u 8 u '6 
1 ,2-Dichloropropane u 5 u· 8 u 8 u 8 u 6 
cis-1 ,3-Dichloropropene u 5 u 8 u 8 u 8 u 6 
Trichloroethene u 5 u 8 u 8 u 8 u 6 
Dibromochloromethane u 5 u 8 u 8 u 8 u 6 
1 , 1 ,2-Trichloroethane u 5 u 8 u 8 u 8 u 6 
Benzene u 5 u 6 u 8 u 8 u 6 
trans-1,3-Dichloropropene u 5 u 8 u 8 u 8 u 6 
Bromoform u 5 u 8 u 8 u 8 u 6 
4-Methyi-2-Pentanone u 5 u 8 u 8 u 8 u 6 
2~Hexanone u 5 u 8 u 8 u 8 u 6 
Tetrachloroethene u 5 u 8 u 8 u 8 u 6 
Toluerie u 5 u 8 u 8 u 8 u 6 
1,1,2,2-Tetrachloroethane u 5 u 8 u 8 u ·a u 6 
Chlorobenzerie u 5· u 8 u 8 u 8 u 6 
Ethyl benzene u 5 u 8 u 8 u 8 u 6 

' Styrene u 5 u 8 u 8. u 8 u 6 
m,p Xylenes u 5 u 8 u 8 u 8 u 6 
o Xylene u 5 u 8 u 8 u 8 u 6 
1 ,2-0ibromoethane u 5 u 8 u 8 u 8 u 6 
1, 1,1,2-Tetrachloroethane u ·5 u 8 u 8 u 8 u 6 
1 ,.2,3'-Trichloropropane u 5 u 8 u 8 u 8 u 6 
Dichlorodifluoromethane u 5 u 8 u 8 u 8 u 6 
Trichloronuoromethane u 5 u B u B u 8 u 6 
Dibromomethane u 5 u 8 u 8 u 8 u 6 
1 ,2-Dibromo-3-chlcropropane u s u a u 8 u 8 u ·a 
Bromobenzene u 5 u 8 u 8 u 8 u 6 
n-Butylbenzene u 5 u 8 u a u 8 u 6 
tertCButylbenzene u 5 u 8 u a u g u 6 
sec-Butyl benzene u 5 u a u a u 8 u 6 
-2·Chlorotoluene u 5 u a· u 8 u 8 u 6 
4-Chlorotoluene ·u 5 u a u a u 8 u 6 
1,2·Dichlorobenzene u 5 u a u 8 u 8 u 6 
1 ,3-0ichlorobenzane u 5 u B u a u 8 u 6 
1 ,4-0ichlorobenzene u 5 u B u a u 8 u 6 
1 ,3-DJchloropropane u 5 u 8 u 8 u 8 u 6 
2,2-Dichloropropane u 5 u a u a u 8 u. 6 
1, 1·Dichloropltlpene u 5 u a u 8 u 8 u 6 
Hexachlorobutadiene u 5 u a u 8 u 8 u 6 
lsopropylbenzane u 5 u 8 u 8 u a - u 6 
p-lsopropyltoluene u 5 u 8 u 8 u 8 u 6 
Naphthalene u 5 u a u a u 8 u 6 
n-Propylbenzene u 5 u a u 8 u 8 u 6 
1,2,3-Trlchlorobenzene u 5 u a· u 8 u 8 u 6 
1 ,2,4-Tlichtorobeozene u 5 I,J B u 8 u 8 u 6 
1 ,2,4-Trlme!hylbenzene _u 5 u B u B u 8 u 6 
1 ,3,5-Trime!hylbenZene u 5. u a u a u 8 u 6 
Methyl-tert-Butyl Ether u 5 u a u 8 u a u 6 
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Tobie 1.2 (Cent) Rooulls or 1ho A'*Y* for vee in Sell 
WA ~ 2-215 Avtex Fibers 

Based on dry Weight 

Sample II 11-215-00505 11-215-00044 11-215-00045 11-215-00401 11-215-00404 
Lccotion Troatment Pond SUlfate Elasin Fly Ash Basin Reference BMI-4 

NoS No4 
'!(,Solids ao 22 Z7 20 
Col!octed 5115197 5112/ffl 5112/ffl 5113197 
Al'ial'fnd 5/Z1J97 5122/ffl 5/Z1J97 5/Z1J97 
Fllo Name K1B690.D K186SO.D K1S61l1.D K1S61l2.D 
OIL Factor 1 1 1 1 

Compound Cone MDL Cone MDL Cone MOL Cone MDL Cone MDL 
~g/l<g ~g/l<g ~g/l<g ~g/l<g ~g/l<g ~g/l<g ~g ~g/l<g ~g/l<g ~ 

ChkiOriiethine 0 6 0 23 0 18 0 25 0 8 
Bromomethane u 6 u 23 u 18 u 25 u a 
VInyl chloride u 6 u 23 u 18 u 25 u a 
Chlo<oeti1ane u 6 u 23 u 1a u 25 u 8 
Melh)lone chlorlde 3 J 6 u 23 u 18 u 25 u B 
Aceb:>ne u 6 120 23 600 1a 970 25 21 a 
Cocbon Dlsulllde u 6 10 J 23 u 1a u 25 u 8 
1,1-Dicl11oroethone u 6 u 23 u 16 u 25 u 8 
1,1-DichiDn>ethano u 6 u 23 u 18 u 25 u 8 
ChlorofOITI'I u 6 u Zi u 18 u 25 u 8 
1 ,2-Dichloroothane u 6 u 23 u 18 u 25 u 8 
2-Butanone u 6 36 23 110 18 120 25 u 8 
1,1,1,· Trichloroethane u 6 u 23 u 18 u 25 u 8 
Carbon lelrachloride u 6 u 23 u 16 u 25 u 8 
Bromodlchloromethane u 6 u 23 u 18 u 25 u 8 
1,2-Dic=ne u 6 u 23 u 18 u 25 u 8 
cls-1,3-0icl1 oropropene u 6 u 23 u 18 u 25 u 8 
Trlchloroetheno u 6 u 23 u 18 u 25 u 8 
Dlbromoehloromethono u 6 u 23 u 18 u 25 u 8 
1,1 ,2-Trlchloroethone u 6 u 23 u 18 u 25 u 8 
Benzene u 6 3 J 23 u 18 u 25 u 8 
trans-1,3-0icl11oropropeno u 6 u 23 u 18 u 25 u 8 
BromofOITI'I u 6 u 23 u 18 u 25 u 8 
4-Meti1).1-2-PI!f'ltllnone u 6 u 23 u 18 u 25 u 8 
2-Hoxanone u 6 u 23 u 18 u 25 u 8 
Telrachloroethone u 6 u 23 u 18 u 25 u • Toluene u 6 3 J 23 u 18 25 25 u 
1,1 ,2,2-Tetrachloroethane u 6 u 23 u 18 u 25 u 
ChlorobenZerle u 6 u 23 u 18 u 25 u 
Elhyl benzene u 6 u 23 u 18 u 25 u 8 
SI)Teno u 6 u 23 u 18 u 25 u 8 
m,p X)l1enes u 6 5 J 23 u 18 u 25 u 8 
o Xylene u 6 u 23 u 18 u 25 u 8 
1,2-Dibromoethane u 6 u 23 u 18 u 25 u 8 
1 ,1, 1,2-Te!nlchloroethnne u 6 u 23 u 18 u 25 u 8 
1 .2,3-Trlchloropropane u 6 u 23 u 18 u 25 u 8 
Olcl11onx!inuoromethone u 6 u 23 u 18 u 25 u 8 
Trlch~no u 6 u 23 u 18 u 25 u 8 
Dl'bcccilOmethane u 6 u 23 u 18 u 25 u 8 
1 ,2-0ilx'omo-3-chloropropone u 6 u 23 u 18 u 25 u 8 
Brnmobonzene u 8 u 23 u 18 u 25 u 8 
n-Butylbenzene u 6 u 23 u 18 u 25 u 8 
tort-Butylbenzene u 6 u 23 u 18 u 25 u 8 
sec-Butylbonzene u 6 u 23 u 18 u 25 u 8 
2-Chlo<otoluene u 6 u 23 u 18 u 25 u 8 
4-Chlotcloluene u 6 u 23 u 18 u 25 u 8 
1 ,2-0ichlo<DI>or1z u 6 u 23 u 18 u 25 u 8 
1.~ u 6 u 23 u 18 u 25 u 8 
1.~ u 6 u 23 u 18 u 25 u 8 
1,3-0ichlcXopropane u 6 u 23 u 18 u 25 u 8 
2,2-Dichlotcfxopane u 6 u 23 u 18 u 25 u 8 
1, 1-Dichlooopropene u a u 23 u 18 u 25 u 8 
HIXIIChlorobutadiene u 6 u 23 u 18 u _.zs u 8 
I~ u 6 u 23 u 18 u 25 u 8 
p-lsopropyltoluene u 6 u 23 u 18 u 25 u 8 
Naphthalene u 6 u 23 12 J '18 u 25 u 8 
n-P~ u 6 u 23 u 18 u 25 u 8 
1 .2,3-Trlchlorobenzeno u 6 u 23 u 18 u 25 u 8 
1 .2,4-Trlchlorobenzene u 6 u 23 u 18 u 25 u 8 
1.2,4-Trimethylbenzone u 6 0.7 J 23 u 18 u 25 u 8 
1 ,3,5-Trimethylbenzene u 6 u 23 u 18 u 25 u 8 
Molhyl-!or!-Butyl Elher u 6 u 23 u 18 u 25 u • • 
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Table 1.2 (Ccnl} RestJits ollho Analysis lor VOC in Soil 
WA 112-215 Avtex Fibers 
. Based en dry Weight 

Sample# 11-215-00501 11-215-00607 11-215-00606 11-215-00606 
Location Reference . Polishing Pond VISCOSe Creel< Emergency Pond 

'lb Solids 84 23 64 24 
COIIec1ed 5115197 5114/g] 5114197 5/14/g] 
Analyzed 5122197 5122197 5122197 5122197 
File Name K18679.D K1B693.D K18694.D K18694.D 
Oil. Factcr 1 1 1 1 

Compound Cono MDL . Cone MDL Cono MOL Cone MDL 
~g/k!J ~g!l<g ~g!l<g ~g!Kg ~g!l<g ~g/k!J ~g/k!J ~g/k!J 

Chloromethane u 6 u 22 0 8 u 21 
Bromomethane u· 6 u 22 u a u 21 
Vinyt chloride u 6 u 22 ·u a u 21 
Chloroethane u 6 u 22 u a u .21 
Methylene chloride u 6 29 22 7 J a u 21 Acetone u 6 ::00 22 u a 250 21 
Carbon DisUlfide u 6 u 22 u a 19 J 21 
1, 1-Dichloroethene u 6 u 22 u a u 21 
1, 1-Dichloroethane u 6 u 22 u a u 21 

· Chloroform u 6 u 22 u 8 u 21 
1 ,2-Dichloroelhane u 6 u 22 u 8 U· 21 
2-Butanone u 6 44 22 u 8 ·U 21 
1,1, 1 ,-Trichloroethane u 6 u 22 u a u 21 
carbon tetrachloride u 6 u 22 u 8 u 21 
Bromodichloromethane u 6 u 22 u 8 u 21 
1,2-Dichloropropane u 6 u 22 u 8 u 21 
cis-1,3--Dichloropropene u 6 u 22 u 8 u 21 
Trichloroethene u 6 u 22 u 8 u 21 
Dibromochloromethane u 6 u 22 u 8 u 21 
1,1 ,2-Trichloroethane u 6 u 22 u 8 u 21 
Benzene u 6 u 22 u 8 14 J 21 
trans-1 ,3-Dichloropropene u 6 u 22 u 8 u 21 
Bromofonn u 6 u 22 u 8 u 21 
4-Methyi-2-Pentanone u 6 u 22 u 8 u 21 
2-Hexanone u 6 u 22 u 8 u 21 
Tetrachloroethene u 6 u 22 u 8 u 21 
Toluene u 6 36 22 10 8 99 21 
1 , 1,22-Tetrachloroethane u 6 u 22 u 8 u 21 
Chlorcbenzene u 6 u 22 u 8 u 21 
Elhyl benzene u 6 '10 J 22 u 8 22 21 
Styrene u 6 u 22 u 8 u 21 
m,p Xylenes u 6 33 22 8 8 70 21 
o Xylene u 6 '10 J 22 u 8 14 J 21 
1 ,2-Dibromoethane u 6 u 22 u ·8 u 21 
1 , 1 , 1,2-T etrachtoroe~h<ine u 6 u 22 u 8 u 21 
1 ,2,3--Trichloropropane u 6 u 22 u 8 u 21 
Dlchtorodifluoromethane u 6 u 22 u 8 u 21 
T richlorofluoromethane u 6 u 22 u 8 u 21 
Dibromomethane u 6 u 22 u 8 u 21 
1 ,2-Dibromo-3-chloropropane u 6 u 22 u 8 u 21 
Bromo benzene u 6 u 22 u 8 u 21 
n-Butylbenzene u 6 u 22 u 8 u 21 
tert-Butylbenzene u 6 u 22 u 8 u 21 
sec-Butylbenzene u 6 u 22 u 8 u 21 
2-Chlorotoluene u 6 u 22 u 8 u 21 
4-Chlorotoluene u 6 u 22 u 8 u 21 
1,2-Dichlorobenzene u 6 u .22 u 8 u 21 
1,3-Dichlorobenzene u 6 u 22 u 8 u 21 
1,4--Dichlorobenzene u 6 u 22 u 8 u 21 
1,3=-D!chloropropane "u 6 u 22 u 8 u 21 
2,2-Dichloropropane u 6 u 22 u .8 u 21 
1,1-Dichloropropene u 6 u 22 u 8 u 21 
Hexachlorobutadiene u 6 u 22 u 8 u 21 
lsopropylbenzene ·U 6 u 22 u 6 u 21 
p-lsopropyltoluene u 6 u 22 u 8 u 21 
Naphthalene u 6 u 22 u 8 u 21 
n-Propylbenzene u 6 u 22 u 8 u 21 
1 ,2,3-TrlChlorobenzene u 6 u 22 u 8 u 21 
1,2,4--Trichlorobenzene u 6 u 22 u 8 u 21 
1 ,2,4-Trimethylbenzene u 6 20 J 22 4 J 8 58 21 
1,3,5-Trirnethylbenzene u ·e 14 J 22 4 J 8 33 21 

e Methyl-tert-Butyl Ether u 6 u 22 u 8 u 21 

• 
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Tlillo12 (Cort) R-allhoAnolyslsforVOC In Soil 
WA 112-215 Avtex Fibers 

Based on dry Weight 

Sample~ VSLIO 11-215-00403 11-215-00506 11-215-00605 l.ocallon BMI-3 Fly Ash Pile Sulfate ~in No 1 e '10 Solids 100 68 60 Collected 5/13197 5/15197 5114197 Analyzed 5r23197 5123197 5123197 . 5123197 
File Nome K18599.D K1B706.D K187DB.D K1B700.D DD.Factcr 1 1 1 1 

Compound Cone MDL Cone MDL Cone MDL Cone MDL 
~glkg ~glkg ~glkg ~glkg ~glkg ~glkg ~glkg ~glkg 

Cruoromethane u 5 u 7 0 8 .o 15 Bmmomethane u 5 u 7 u 8 u 15 Vinylchlorlde u 5 u 7 u 8 u 15 Chloroethane u 5 u 7 u 8 u 15 Methylene chloride u 5 u 7 57 8 u 15 
Acetone u 5 14 7 u 8 150 15 c.rt>on Disulflde u 5 u 7 u 8 u 15 1 , 1 -Dichloroethene u 5 u 7 u 8 u 15 1,1-Dichloroethane u 5 u 7 u 8 u 15 Chloroform u 5 u 7 8 J 8 u 15 1,2-Dichloroethane u 5 u 7 u 8 u 15 2-Butanone u 5 u 7 u 8 33 15 1, 1 , 1 . -T rlchloroethane u 5 u 7 u 8 u 15 c.rt>on tetrachloride u 5 u 7 u 8 u 15 Bromodlchlorcmethane u 5 u 7 u 8 u 15 1.2-Dichio«>propane u 5 .U 7 u 8 u 15 cis-1,3-Dichloropropene u 5 u 7 u 8 u 15 
Trlchloloeihene u 5 u 7 u 8 u 15 Dlbromochloromethane u 5 u 7 u 8 u 15 
1,1,2-Trichloroethane u 5 u 7 u 8 u 15 
Be<lZI!ne u 5 u 7 u 8 u 15 
trans-1,3-Dichloropropene u '5 u 7 u a u 15 
Brcmofarm u 5 u 7 u 8 u 15 4-Methyi-2-Pentanone u 5 u 7 u 8 u 15 2--Ht!X111one u 5 u 7 u 8 u 15 
Tetrachloroelhene u 5 u 7 u 8 U, 15 Toluene u 5 u 7 u 8 u 15 -1,1,2.2-Tetrachloroethane u 5 u 7 u 8 u 15 Chlorcbenzene u 5 u 7 u 8 u .15 
Ethyl benzene u 5 u 7 u 8 u 15 
Styrene u. 5 u 7 u 8 u 15 m,p Xylenes u 5 u 7 u 8 u 15 
o Xylene u 5 u 7 u 8 u 15 
1.2-Dibmmoethane u 5 u 7 u 8 u 15 
1,1,1,2-Tetrachloroethane u 5 u 7 u 8 u 15 
1,2,3-Trichlorcprcpane u 5 u 7 u 8 u 15 
Dlchlorodifloorome!hane u 5 u 7 u 8 u 15 Trichlorofluorcmethane u 5 u 7 u ·a u 15 Dibromomethane u 5 u 7 u 8 u 15 
1,:Z..Dib<omo-3-chlorcpropane u 5 u 7 u 8 u 15 
Bromobenzene u 5 u 7 u 8 u 15 
n-Butylbenzene u 5 u 7 u 8 u 15 
tert-Butylbenzene u 5 u 7 u 8 u 15 sec.Butylbenzene u 5 u 7 u 8 u 15 
2-Chlorctoluene u 5 u 7 u 8 u 15 4-Chior'otcluene u 5 u 7, u 8 u 15 
1.2-Dichlorobenzene u 5 u 7 u 8 u 15 
1,3-Dichlorcbenzene u 5 u 7 u 8 u 15 1 ,4-Dich!orobenzt!ne u 5 u 7 u 8 u 15 
1,3-Dichloroprcpane u 5 u 7 u 8 u 15 
2.2-Dichloroprcpane u 5 u 7 u 8 u 15 1,1-Dichlorcprcpene u 5 u 7 u 8 u 15 HexachkJrcbutac:liene u 5 u 7 u 8 u 15 
lsopcopyibenzene u 5 u 7 u 8 .:.- u 15 
~lsopropyl!oluene u 5 u 7 u 8 u 15 

aphtha lone u 5 u 7 u 8 u 15 
n-Propylbenzene u 5 u 7 u 8 u 15 
1.2.3-Tr1chlorobenzene u 5 u 7 u 8 u 15' 
1.2,4-Tr1chlorcbenzene u 5 u 7 u 8 u 15 
1,2,4-Trimethylbenzene u 5 u 7 u 8 u 15 
1,3.5-Trimethylbenzene u 5 u 7 u 8 u 15 
Me!hyl-leri-Butyl Ether u 5 u 7 u 8 u 15 

• ' 
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Table 1.3 Results of the Anal~'Sis for BNA in Soil 
~A # 2·215 Avtex FiberG 

Ba_sed on dry wed ght 

SAMPLE # SBLK052197 11-215-00505 11-215-00506 11-215-00507 11-215-00501 FILE "AV001 "AV002 "AV005 "AV006 "AV007 
LOCATION TREATMENT PLANT FLY ASH PILE BLANK REFERENCE 
COLLECTED 05/15/97 05/15/97 05/15/97 05/15/97 
EXTRACTED o5i21/97 05/21/97 05/21!97 05/21/97 05/21!97 
ANALYZED 06/03/97 06/03/97 . 06/03/97 06/03/97 06/03/97 
INJECTED 11:43 12:37 15:21 16:20 17:15 
MATRIX SOIL SOIL SOIL SOIL SOIL 
OIL. FACT.: 1.0 1.0 1.0 1.0 1.0 
X SOLID 100 79 60 100 85 
AMT. USED 30 30 30_ 30 31 
FINAL VOL 5.0 5.0 5.0 5.0 5.0 
UNITS ~g/i<g ~g/i<g ~g/l<g ~g/kg ~g/kg 

COMP\XJND CONC. MDL CONC. · MOL CONC. MOL CONC. MOL CONC. MOL -.---------------- .. -----~----------------------------.-----------------------..... ----------- .. ---
Phenol u 1700 u 2100 u 2800 u 1700 u 1900 
bi s( -"2-Ch loroeth.yl )Ether u 1700 u 2100 u 2800 u 1700 u 1900 
2-Chlorophenol u 1700 u 2100 u 2800 u 1700 u 1900 
1,3-Dichlorobenzene u 1700 u 2100 u 2800 u 1700 u 1900 
1 ,4-0-fchlorobenzene u 1700 u 2100 u 2800 u 1700 u 1900 
Benzyl alcohol u 1700 u 2100 u 2800 u 1700 u 1900 
1,2-Dichlorobenzene u 1700 u 2100 u 2800 u 1700 u 1900 
2-Methylphenol u 1700 u 2100 u 280Q u "1700 u 1900 
bi~C2·Chlorois0propyl)ether u 17o0 u 2100 u 2800 u 1700 u 1900 

. 4-Methylphenol u 1700 u 2100 u 2800 u 1700 u 1900 
~-Ni troso·,Q_i :n-propyl_am.ine -- __ 1) ___ 1700 .U 2100 u 2800 u 1700 u 1900 
Hexachloroethane u 1700 u 2100 u 2)!00 u 1700 u 1900 
Nitrobenzene u 1700 u 2100 u 2800 u 1700 u 1900 
Isophorone u 1700 u 2100 u 2800 u 1700 u 1900 
2-Nitrophenol u 1700 u 2100 u -- - _<!!OQ u _1700 u 1900 e 2,4·0imethylphenol u 1700 u 2100 u 2800 u 1700 u 1900 
bisC2·Chloroethoxy)methane u 1700 u 2100 u 2800 u 1700 u 1900 
2,4-Dichlorophenol u 1700 u . 2100 u 2800 u 1700 u 1900 
1,2,4-Trlchtorobenzene u 1700 u 2100 u 2800 u 1700 u 1900 
Naphthalene u 1700 u 2100 u 2800 u 1700 u 1900 
4-Chloroaniline u 1700 u ' 2100 u 2800 u 1700 u 1900 
Hexachlorobutadiene u 1700 u 2100 u 2800 u 1700 u 1900 
4-Chloro-3-methytphenol u 1700 u 2100 u 2800 u 1700 u 1900 
2-Methylnaphthalene u 1700 u 2100 u 2800 u 1700 u 1900 
Hexachlorocyclopentadiene u 1700 u 2100 1J 2800 u 1700 u 1900 

. 2,4,6-Trichlorophenol . u 1700 u 2100 1J 28-oo u 1700 u 1900 
2,4,5-Trichlorophenol u 8300 u 11000 u 14000 u 8300 u 9500 
2- Ch l o ronephtha·l ene u 1?'00 u 2100 __ I.,!, 2800 - u __ . 1700 u 1900 
2-Nitrociliiline u s:loo u 11000 IJ 14000 u 8300 u 9500 
D imethylphtha late. u 1700 u 2100. u 2800 u 1700 u 1900 
Acenaphthylene u 1700 u 2100 IJ 2800 u 1700 u 1900 
3-Ni troanil ine u 8300 u 11000 1J 14000 u 8300 u 9500 
Acenaphthene u 1700 u 2100 .. 1J 2800 u 11'00 u 1900 
2,4-0 ;~; tt-oph-erlo( (J s:!ao u 11000 IJ 14000 u 8300 u 9500 --------------------------------- ----------------------- ---·---------·-·------ -·-----------------------

2215\DEL\AR\9707\REPORT 

• 

0003~3 



AR300631AR300631

Table 1.3 (Cent) Results of the Analysis for BNA in Soil 
~A # 2·215 Avtex Fibers 

.11-215-00501-

Based on dry weight 

~PlE- SSlK052197 11-215-00505 11-215-00506 11-215-00507 
FilE "AV001 "AV002 "AV005 "AV006 "AV007 
lOCATIOII TREATMENT PlANT FlY ASH PILE BlANK . REFERENCE 
CCll.ECTED 05/15/97 05/15/97 05/15/97 05/15{97 
EXTRACTED 05/21/97 05/21/97 05/21!97 05/21!97 05/21/97 
ANALYZED 06/03/97 06/03/97 06!03{97 06/03/97 06/03/97 
INJECTED 11:43 12:37 15:21 16:20 17:15 
MATRIX SOIL SOIL SOIL SOIL SOIL 
OIL. FACT.: 1.0 1.0 1.0 1.0 1.0 
%SOLID 100 79 60 100 85 
1.MT. USED 30 30 30 30 31 
FINAL VOL 5.0 5.0 5.0 5.0 5.0 
UNITS ~g/kg ~g/kg ~g/kg ~g/kg jtg/kg 

COMPOUND COliC. MDL COliC. MDL CONC. lOlL CONC. MDL COliC. MDL 
- w --- .. --- -~--- .. ----------------------------------------------------------------.----- --- ---------- ... -- --· -

4-Nitrophenol u 8300 u 11000 u 14000 u 8300 u 9500 
Dfbenzofuran u 1700 u 2100 u 2800 u 1700 u 1900 
2~6-0initrotoluene u 1700 u 2100 u 2800 u 1700 u 1900 
2,~-0initro~oluene u 1700 u 2100 u 2800 u 1700 u 1900 
Oi ethylphth•late u 1700 u 2100 u 2800 190(J) 1700 u 1900 
4-Ch\<Wophonyl-phenylether u 1700 u 2100 u 2800 u 1700 u 1900 
Fluorene u 1700 u 2100 u 2800 u 1700 u 1900 
4-Nitraanit ine u 8300 u 11000 u 14000 u 8300 u . 9500 
4,6-Dinitro-2-methyLphenol u 8300 u 11000 u 14000 u 8300 u 9500 
N·Nitrosod!phenylamin. u 1700 u 2100 u 2800 u 1700 u 1900 
4-Bromophenyl-phenylether u 1700 u 2100 u 2800 u 1700 u 1900 
Hexachlor"'benzene u 1700 u 2100 u 2800 u 1700 u 1900 
Pentachlo~ophenol u 8300 u 11000 u 14000 u 8300 u 9500 
Phen.nthrene u 1700 u 2100 u 2800 u 1700 u 1900 
Anthncene u 1700 u 2100 u 2800 u 1700 u 1900 
carbu.ole u 1700 u 2100 u 2800 u 1700 u 1900 -Di-n·butylphthalate u 1700 u 2100 u 2800 u 1700 u 1900 
Fluoranthene u 1700 u 2100 u 2800 u 1700 u 1900 
Pyrene u 1700 u 2100 u 2800 u 1700 u 1900 
Butylbenzylphthalate u 1700 u 2100 u 2800 u 1700 u 1900 
3,3 1-Dichlorobenzidine u 8300 .u 11000 u 14000 u 8300 u 9500 
Bento(a)anthracene u 1700 u 2100 u 2800 u 1700 u 1900 
Bla(2·Ethylhexytlphthatato u 1700 u 2100 u 2800 u 1700 u 1900 
Chrysene u 1700 u 2100 u 2800 u 1700 u 1900 
oi-n-octylphthllate u 1700 u 2100 u 2800 u 1700 u 1900 
BenzoCb)ftuor•nthene u 1700 u 2100 u 2800 u 1700 u 1900 
SentoCk)fluoranthene u 1700 u 2100 u 2800 u 1700 u 1900 
SenzoC•>pyrene u 1700 u 2100 u 2800 u 1700 u 1900 
IndenoC1,2,3-od)pyrene u 1700 u 2100 u 2800 u 1700 u 1900 
DibenzoC•~h>•nthr•cene u 1700 u 2100 u 2800 u 1700 u 1900 
Benzo(g~h~i)perylene u 1700 u 2100 u 2800 u 1700 u 1900 
.... --~---- -..------------------------... --------------------------·----------------
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Table 1.3 CCont) Results of the A.nalysis for B~A in Soil 

I e WA # 2-215 Avtex Fibers 
aasec::t on dry w1~ight 

SAMPLE # 11·215·00502 11·215·00503 11·215·00504 
FILE "AVOOS "AV009 "AVOID 
LOCATION WETLA~D AREA EMERGE~CY POND PCB AREA 
COLLECTED 05/15/97 05/15/97 05/15/97 
EXTRACTED 05/21/97 05/21/97 05/21/97 
A~ALYZED 06!03!97 06!03!97 06!03/97 
INJECTED 18:10 19:10 20:14 
~ATRIX SOIL SOIL SOIL 
OIL. FACT.: 1.0 . --· _______ J~.o .. .JJi . ;csauo· -,··--·--·-·air- --- 72 77 
AMT. USED 31 30 30 
FINAL VOL 5.0 5.0 5.0 
UNITS JLB/kg 1'9/kg ILB/kg 

COMPOUND CONC. MDL CONe. MOL CONC. MOL --------------- ----~-~-~-- -------------------------~----------------
Phenol u 2000 u 2300. u 2200 
bis(-2-Chloroethyl)Ether u 2000 u 2300 u 2200 
2-Chlorophenol u 2000 u 2300 u 2200 
1 ,3-Di'chlorobenzene u 2000 u 2300 u 2200 
1,4-0ichlorobenzene u 2000 u. 2300 u 2200 
Benzyl alcohol u 2000 u 23QO u 2200 
1,2-Dichlorobenzene u 2000 u 2300 ~- 2200 
2-~ethy l phenol u 2000 u 2300 -u 220Q 
bi s(2·Chloroi soprOPYL )ether u 2000 u 2300 u 2200 
4-Methylphenol u .. 2000 u 2300 .Q - 2200 
N- N f HosO--of- n··pr-apyl amine u 2000 u 23il0 u 2200 
Hexachloroethane u 2000 u 2300 u 2200 
Nitrobenzene u 2000 u 2300 u 2200 
lsophorone u 2000 u 2300 u 2200 

e 2-Nitrophenol u 2000 u 2300 u 2200 
2,4-0imethylphenol u 2000 u . 2300 u 2200 
bis(2·Chloroethoxy)methane u 2000 u 2300 u 2200 
2,4-Dichlorophenol u 2000 u 2300 u 22_00 
1,2,4-Trichlorobenzene u 2000 u 2300 u 2200 
Naphthalene u 2000 u 2300 u 2200 
4-Chloroaniline u 2000 .U 2300 u 2200 
Hexachlorobutadiene u 2000 u 2300 u 2ioo 
4-Chloro~3-methylphenol u 2000 u 2300 u 2200. 
2~Mefhylnaphthalerw u ~000 u 2300 u 2200 
Hexachlorocyclopentadiene u 2000 u 2300 u ~2Q_O 

· 2,4,6-.:.lrlCiilO_f_OPhenol (j iiloo u 23oo u 2200 
2,4,5-Tfichlorophenol ·u 11000 u 

~ -

12000 u 11000 
2~Chloronaphtha~ene u 290Q u 2300 u ~200 
2-Nitroanilifie .o· 11000 u 12000 . u 11000 
DimethylpHthalate u 2ooo u 23oo u 22QO 

·Acenaphthylene u 2000 u 2300 u .2200 
3-Nitrooniline u 11000 u 12000 u 11000 
Acenaphthene u 2000 u 2300 -~ 2200 
2,4.:.Dinitrophenol ~ ~ ~ ~u 

11Cl00 u 1zooo u 11000 --- ---------- -------------------- -----------------------. 
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Table 1.3 CCont) Results of the Analysis for BNA in SoU 
WA # 2-215 Avtex Fibers 

Baaed on dry weight 

SAMPlE II 11·215·00502 11·215·00503 11·215·00504 
FilE "AVOOS "AV009 "AV010 
lOCATION IIETI.AND AREA EMERGENCY POND PCB AREA 
COI.lECTED 05/15/97 05/15/97 05/15/97 
EXTRACTED 05/21/97 05!21/97 05/21/97 
ANAlYZED 06!03!97 06!03!97 06/03/97 
INJECTED 18:10 19:10 20:14 
MATRIX SOil SCIL SOil 
OIL. FACT.: 1.0 1 .o 1.0 
X SOliD 80 72 T7 
AliT. USED 31 30 30 
FINAl VOl 5.0 5.0 5.0 
UNITS ~g/kg ~g/kg ~g/kg 

COHPOUNO CONC. Mill CONC~ Mill CONC. MOl -------- .. ---------~----- .. --------.------ .. -.. -------------- ~---------------------- -

4·N I Uophonol u 11000 u 12DDD u 11DDD . 
Dibenzofunn u 2000 u 2300 u 2200 
2,6-Dinftrotoluene u 2000 u 2300 u 2200 
2,4-DinftrotolUene u 2DDD u 2300 u 2200 
Olethylphtholote u 2000 u 2300 u 2200 
4·Chlo,ophenyl·phenylethe' u 2000 u 2300 u 2200 
Fluorene u 2000 u 2300 u 2200 
4-Nitroanfl ine u 11000 u 12000 u 11000 
4,6·0inlt'"·2·mothylphenol u 11000 u 12000 u 11000 
N-Nftrosodiphenylamine u 2000 u 2300 u 2200 
4·B~enyl·phenyloth•' u 2000 u 2300 u 2200 
Hex•ch l orobenzene u 2000 u 2300 u 2200 
Pentachlorophenol u 11000 u 12000. u 11000 
Phenanthrene- u 2000 u 2300 u 2200 
Anttu·acene u 2000 u 2300 u 2200 
Carbazole u 2000 u 2300 u 2200 
Di-n·butylphthalate u 2000 u 2300 u 2200 
Fluoranthene u 2000 u 2300 u 2200 
Pyrene u 2000 u 2300 u 2200 
Butylbenzylphtholote u 2000 u 2300 u 2200 
3,3•-Dichlor~zidine u 11000 u 12000 u 11000 
Benzo(a)anthracene u 2000 u 2300 u 2200 
BiaC2·Ethylhexyl)phtholote u 2000 u 2300 u 2200 
Chrysene u 2000 u 2300 1200(J) 2200 
Di·n-octylphthalate u 2000 u 2300 u 2200 
Benzo(b)fluoranthene u 2000 u 2300 u 2200 
BenzoCk)fluoranthene u 2000 u 2300 ·u 2200 
Benzo(a)pyrene u 2000 u 2300 u 2200 
tndcnoC1,2,3-cd)pyrene u 2000 u 2300 u 2200 
Oi~zo(a,h)anthracene u 2000 u 2300 u 2200 
BenzoCg,h,i)perylene u 2000 u 2300 u 2200 
~~~··~~----------------------------------------------------------~-----------
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Sample# 

Lab File# 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Table 1. 4 Results of the TICs for BNA in Soil 

WA # 2-215 Avtex Fibers 

Unft SBLKC50297 

AV001 Con. Factor 

CAS# Compound a RT 

No TICs Found . 

. 

* the concent~tion is estimated - the response factor was assumed to be 1 

2215\DEL\AR\9707\BNATICS 

oooJ.9 

~glkg 

166.7 

Cone 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.0 

0 

0 

0 

0 

0 

0 

0 
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Sample# 

Lab File# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 
17 
18 

19 

20 

Table 1. 4 (Con!) Resu11s of the TICs lor BNA In Soli 

WA I 2-215 Avtex Fibers 

CAS# 

11-215-00505 345 

AV002 

Compound 

Unknown Acid 

Unknown 

Aldehyde 

Alkane 

Alkchol 

Aldehyde 

Alkane 
Alkohol 

Unknown 

Alkane 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Un~ 

Con. Factor 

a RT 

26.00 

33.96 

35.26 

35.79 

35.90 

37.50 

38.18 

38.38 

40.64 

41.55 

41.91 

43.12 

44.72 

45.29 

46.27 

• the concentration Is estimated ~ the response factor was assumed to be 1 

2215\DEL\AR\9707\BNATICS 

00040 

I'QII<g 

209.1 

eonc· 
1000 

1300 

2300 

2700 

3300 

1500 

5200 
1900 

1700 

2100 

1500 

1700 

2300 

840 
1000 

0 

0 
0 

0 
0 
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• 

Sample# 

LabFilet 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 

12 
13 

. 14 

15 

16 

17 

18 

19 

20 

rable 1. 4 (COnt) Results ol the TICs for BNA in Soil 

WA t 2-215 A.vtex Fiber,; 

CAst 

10544500 

11-215-00506 346 

AV005 

Compound 

Sulfur, mot 
Unknown 
Unknown 
Unknown 
Unknown 

Untt 
-- Con. Factor 

Q RT 

49 27.52 

29.41 

29.80 

30.00 

41.49 

• the co'n~ntration is estimated ~ the response factor was assumed to be 1 

. 2215\DEL\AR\9707\BNATICS 

00041. 

~glkg 

278.7 

Cone• 

3900 

2000 

3800 
4200 

1700 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 

-- . 
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• 

sample~ 

LabFilell 

1 
.2 

3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

T~ble 1. 4 (Cont) Resul1s of the TICs for BNA In Soil 

WA ~ 2-215 A~ Flbers 

CA~ 

11-215-00507 347 
AV006 

Compound 

No TICs Found 

Untt 
Con. Factor 

a RT 

• the concentration is estimated • the response factor was assumed to be 1 

2215\DEL\AR\9707\BNA TICS 

0004:.! 

~glkg 

166.7 

Cone 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
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Sample# 
LabFile# 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

1 1 
12 
13 
14 

15 
16 
17 
18 
19 
20 

Table 1. 4 (Cent) Resutts of the TICs for BNA in Soil 

WA # 2-215 Avtex Fibers 

CAS# 

1 1-21 5-00501 :350 
AV007 

ComPOund 
Unknown 
Unknown Acid 
Alkane 
Aldehvde 
Alkane 
Unknown 
Aldehyde 

Alkane 
Unknown 
Unknown 
Unknown 
Unknown 
Alkane 
Unknown 

Unknown 
Unknown 
Unknown 

Untt 
Con. Factor 

a RT 
25.85 
25.97 
33.88 

35.23 
35.76 
35.85 
37.48 

38.13 
38.31 
39.31 
40.59 
41.20 
41.50 
41.84 

43.05 
45.14 
48.19 

• the concentration is estimated - the response factor was assur'ned to be 1 

2215\0EL\AR\9707\BNATICS 

00043 

~g/l<g 

192.7 

Cone• 
960. 

1200 
960 

2900 

2500 

3500 

1500 
3700 
1200 
770 

1900 
no 

1200 
2100 
1900 

960 
960 

0 
0 
0 
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• 

Sample# 
Lab File# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 

18 

19 

20 

Table 1. 4 (Cont) Resufts of the TICs for BNA in Soil 

WA # 2-215 Avtex Fibers 

Unit 11-215-00502 351 

AV008 Con. Factor 

CAS# Comoound Q RT 
No TICs Found 

• the concentration is estlmated • the response factor was assumed to be 1 

• 

2215\DEL\AR\9707\BNATICS 

00044 
-- "-- -, 

~glkg 

205.7 

Cone 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
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• 

Sample# 

l..abflle# 

1 
2 
3 
4 

5 
5 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Table 1. 4 (Con!) Results of the TICs for BNA in Soil 

WA # 2-215Avtex Fibers 

CAS# 

11-21~3 352 
AVfXYil 

Compound 
No TICs Found 

Unft 

Con. Factor 

Q RT 

.. the concentration ls estimated - the response factor was assumed to be 1 

2215\DEL\AR\9707\BNATICS 

000·15 

~glkg 

230.1 

Cone 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

--
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Sample# 
Lab File# 

1 

2 

3 

4 
5 

e 
7 
8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Table 1. 4 (Coni) Reaults of the TICs for BNA in Soil 

WA # 2·215 Avtex Fibers 

CAS# 

20273272 

11-215-00504 :~ 

AV010 

Comcound 
Unknown 

Unknown 
Unknown 
Unknown 

Cveloalkane . 

Unknown 

Unknown 
Cyeloalkane 

Unknown 

Bicvclohexvl. 4-Phenvl-

Unknown 
Unknown 

Unknown 
Unknown 

Unknown 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

Untt 

Con: -Factor 

Q RT 
24.85 

25.33 
25.74 

25.99 
26.40 

26.63 
25.81 

27.01 
27.09 

44 27.24 

27.68 

26.20 

31.37 

32.68 

33.32 

33.48 
34.22 

38.41 

39.68 
41.44 

• the concentration is estimated - the response factor was assumed to be 1 

2215\DEL\AR\9707\BNATICS 

00046 

~g/l(g 

212.1 

Cone• 

3400 

6400 
1300 

2500 
2300 

38000 
11000 

1300 
1100 

23000 
7000 

4700 
. 3200 

3400 
1700 

3200 

1100 

3800 

4500 
2100 

--
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Tabie1.5 Results of the Anllysis fer PeslicidesiPCBs in Water 
WNI 2-215 Avtex Abel's 

Client ID WBLK05t 49701 B tt-215-00046 B 11-215-00047 
LocatiOn Sulfate Basin No.5 Fly Ash Basin No.4 

Cone MDL Cone MDL Cone MDL 
Analyte ~giL ~giL ~giL ~gil pgil ~gil 

a-BHC u 0.02 u O.D2 u 0.02 
g-BHC u 0.02 u 0.02 u 0.02 
t>-BHC u 0.02 u 0.02 u 0.02 
Heptachlor u 0.02 u 0.02 u 0.02 
d-BHC u 0.02 u 0.02 u 0.02 
Aldrin u 0.02 u 0.02 u 0.02 
Heptachlor Epoxide u 0.02 u 0.02 u 0.02 
g-Chlcfdane u 0.02 u 0.02 u 0.02 
a-Chiordane u 0.02 u 0.02 u 0.02 
Endosulfan (I) u 0.02 u 0.02 u 0.02 
p,p'-0 DE u 0.02 u 0.02 u 0.02 
Dieldrin u 0.02 u 0.02 ·U 0.02 
Endrin u 0.02 u 0.02 u 0.02 
p,p'-D D D u 0.02 u 0.02 u 0.02 
EndosUifan (II) u 0.02 u 0.02 u 0.02 
p,p'-D DT u 0.02 u O.Q2 u 0.02 
Endrin Aldehyde u O.Q2 u 0.02 u 0.02 
Endosulfan Sulfate u 0.02 u 0.02 Li 0.02 
Methoxychlor u 0.02 u 0.02 u 0.02 
Endrln Ketone u 0.02 u 0.02 u 0.02 
Aroclor 1 0 16 u 0.3 u O.:l u 0.3 
Aroclor 1221 u 0.5 u 0.5 u 0.5 
Aroclor 1232 u 0.3 u 0.3 u 0.3 
Aroclor 1242 u 0.3 u 0.3 u 0.3 
Aroclor 1246 u 0.3 u 0.3 u 0.3 -Aroclor 1254 u 0.3 u 0.3 u 0.3 
Aroclor 1260 u 0.3 u 0.3 u 0.3 

----~-

• 

00047 
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Table 1.5 (Cont) Results Of !he Analysis fer Pesticldes/PCBs in WaiB 
WM 2-215A111ex Fibers 

Client ID WBLK05199701 B 11-215-00414 B 11-215-00410 B 11-215-00411 B 11-215-00412 
Location Outrall 004 Reference BMI-1 BMI-2 

Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Analyte ~giL ~giL ~gil ~giL >~L ~giL ~giL ~ ~L IJ9IL 

a-BHC u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
g-BHC u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
b-BHC u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Heptachlor u 0.02 i.J 0.02 u 0.02 u 0.02 u 0.02 
d-BHC u 0.02 u 0.02 u 0.02 u 0.02 u O.o:l, 
Aldrin u 0.02 u 0..02 u 0.02 u O.Q2 u 0.02 
Heptachlor Epoxide u 0.02. u 0.02 u 0.02 u 0.02 u 0.02 
g-Chlordane u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
a-Chlordane u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Enoosulfan (I) u 0.02 u 0.02. u 0.0:2 u 0.02 u 0.02 
p,p'·D DE . u 0.02 u 0.02 u 0.02 u O.Q2 u 0.02 
Dieldrin u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endrin u 0.02 u 0.02 u 0.02 u 0.02 u 0,02 
p,p'-D D D u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endosulfan (II) u 0.02 u . 0.02 u 0.02 u 0.02 u 0.02 
p,p'-D D T u 0.02 u 0.02 u 0.02 u 0.02 ·u 0.02 
Endrin Aldehyde u .0.02 u 0.02 u 0.02 u 0.02 u 0.02. 
Endosulfan Sulfate u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 

·Methoxychlor u. . 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endriri Ketone u ·o.02 u 0.02 u 0.02 u 0.02 u 0.02 
Aroclor 1 016 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 
AroCior 1221 u 0.5 . u . 0..5_ :.. u 0.5 u 0.5 u 0.5 
Aroclor 1232 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 
Aroclor 1242 u . 0.3 u 0.3 u 0.3 u 0.3 u 0.3 
Aroclor 1248 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 
Aroclor 1254 u 0.3 u 0.3 u 0.3 u o.:i u· 0.3 
Aroclor 1260 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 

--

r 

0004b 
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T- 1.5 (Con!) R .. ulls cf tho A""lylla f<lr PesticideiiPCBs In Water 
WAll 2-215Avtex FJbon 

Client ID B 11-215-00413 B 11-215-0041g B 11-215-00415 B 11·215-00601 
L.oc:ation BMI-3 Reference No.2 Outfall 005 Sulfate Basin No.1 

Cone MOL cooo MDL Cone MDL Cone MDL Cone 
Ana¥- ~ ~giL ~giL ~L ~giL ~L ~giL jJg/L pg/L ~giL 

o-BHC u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
g-BHC u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
1>-BHC u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Heptlchi<Jr u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
d-BHC u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Aldrtn u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Hepblchlo< Epoxide u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
g-Chlon:lane u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
a-Chlordane u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endosulfan (I) u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
p,p·-oo E u 0.02 u 0.02 u 0.02 u O.Q2 u 0.02 
Dieldrin u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endrin u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
p.p'-D D 0 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endosulfan (II) u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
p,p'-D 0 T u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endrin Aldehyde u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endosulfan Sulfate u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Methoxychlor u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Endrin Ketone u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 
Aroclor 1015 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 
Aroclor 1221 u 0.5 u o.s u o.S u 0.5 u 0.5 
Aroclor 1232 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 
Aroclor 1242 u 0.3 u 0.3 u 0.3 u 0.3. u 0.3 
Aroclor 1248 u 0.3 u 0.3 u 0.3 u 0.3. u 0.3 
Aroclor 1254 u 0.3 u 0.3 u 0.3 u 0.3 u -Aroclo< 1200 u 0.3 u 0.3 u 0.3 u 0.3. u 

• 
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T- 1.5 (Cant) Results of the Analysis lor PesticidesiPCBs in Water 
WAJI 2-215 Avtex Fibers 

Ciient ID B 11 7215-00603 B 11-215-00604 
Location Polish Pond Outfall 004 

Cane. MDL Cooc MOL 
Analyte ~gil ~gil ~ ~gil 

a-BHC u 0.02 u 0.02 
g-BHC u 0.02 u 0.02 
b-BHC u 0.02 ·u 0.02 
Heptachlor u 0.02 u 0.02 
d-BHC u 0.02 u 0.02 
Aldrin u 0.02 u 0.02 
Heptachlor Epoxide u 0.02 u 0.02 
g-Chlordane u 0.02 u 0.02 
a-Chlordane u 0.02 u 0.02 
Endosulfan (I) u 0.02 u 0.02 
p,p'-D DE u 0.02 u 0.02 
Dieldrin u 0.02 u 0.02 
Endrin u 0.02 ·u 0.02 
p,p'-D D D u 0.02 u 0.02 
Endosulfan (II) u 0.02 u 0.02 
p,p'-D 0 T u 0.02 u 0.02 
Endrin Aldehyde u 0.02 u 0.02 
Endosulfari Sulfate u 0.02 u 0.02 
Methoxychlor u 0.02 u 0.02 
Endrin Ketone 0 ""0.02 u 0.02 
Aroclor 1016 u 0.3 u 0.3 
Arriclor 1221 u 0.5 u 0.5 
Aroclor 1232 u 0.3 u 0.3 
Arcclor 1242 u 0.3 u 0.3 
Aroclor 1248 u 0.3 u 0.3 
Aroclor 1254 u 0.3 u 0.3 
Aroclor 1260 u 0.3 u 0.3 

--

r 
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T-1.6 R- oflhe Analylia for P-CBs in Soil 
WNf 2-215 Avlmc Fiber& 

(blsod an dry weight} 

Client !D SBLKD51797ll1 A 11-21s..oo-103 A 11-215-00605 A 11-215-00404 A 11-215-00405 
Le>:l&llan BMI·3 Sullille Basin No.1 BMI-4 CM:B~S-%Sold 100 80 34 78 

Cane MOL cane MOL em: MOL Cane MDL 
Analyle jJ!Jikg ~glkg ~g/k!l ~gll<g IJ9Ikg ~gll<g ~glkg IJ9Ikg IJ9Ikg jJ!Jikg 

a-BHC u 3.30 u 4.20 u 9.80 u 4.30 u 4.60 
g-SHC u 3.30 u 4.20 u 9.80 u 4.30 u 4.60 
b-SHC u 3.30 u 4.20 u 9.80 u 4.30 u 4.60 
Hoplachk:< u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
d·BHC u 3.30 u 4,20 u 9.80 u 4,30 u 4.60 
Aldrtn u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
HepGchk:< Epoxlde u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
g-Chlo<dane u 3.30 u 4.20 u 9.ll0 u 4.30 u 4,60 
a.Chk:<dane u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
EndosUiran (I} u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
p,p'-0 0 E u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
Dieldrin u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
Endrin u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
p,p'-00 0 u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
Endosulfan 01} u 3~0 u 4.20 u 9.ll0 u 4.30 u 4.60 
p,p'-0 DT u 3.30 u 4.20 u 9.ll0 u 4.30 u 4.60 
Endrin Aldehyde u 3.30 u 4,20 u 9.80 u 4.30 u 4.60 
EndosUifan Sulfate u 3.30 u 4.20 u 9.80 u 4.30 u 4.60 
MethoXychlor u 3.30 u 4.20 u 9.80 u 4.30 u 4.60 
Endrin Katona u 3.30 u 4.20 u 9.80 u 4.30 u 4.60 
Aroclor 1016 u 42.0 u 52.0 u 120.0 u 54.0 u 57.0 
Aroclor 1221 u 83.0 u 100.0 u 240.0 u 110.0 u 110.0 
Aroc;lor 1232 u 42.0 u 52.0 u 120.0 u 54.0 u 57.0 
Aroclor 1242 u 42.0 u 52.0 u 120.0 u 54.0 u 57.0 
Aroclor 1248 u 42.0 u 52.0 u 120.0 u 54.0 u 57.0 
Aroclor 1254 u 42.0 u 52.0 u 120.0 u 54.0 u 
Aroc;lor 1260 u 42.0 u 52,0 u 120.0 u 54.0 470 

r 
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Table 1.6 (Cent) Results of !he Analysis fQr P~CBs in Soil . 
WAll 2-215 Avtex Fibers 

(based on dry weig111) 

Client ID A 11-215-00406 A 11-215-00407 A 11-215-00607 A 11-215-00608 A 11-215-00606 
Location BMI-6 BMI-1 Polishing Pond Vsscose creek Emergency Pond 
%Solid 78 57 27 61 31 

Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Analy1e ~glkg ~glkg ~glkg ~glkg ~glkg . ~glkg ~glkg ~glkg ~glkg ~glkg 

&-BHC u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
g-BHC u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
b-BHC u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Heptachlor u 4.2 u 5.80 u 13.00 u 5.40 u· 11.00 
d-BHC u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Aldrin u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Heptachlor EpoJCide u 4.2 u. 5.80 :u 1J.OO u 5.40 u 11.00 
-g-Chlordane u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
a-Chlordane u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Endosulfon (I) u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
p,p'-D DE u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Dieldrin u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Endrin u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
p,p"-D D D u - 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Endosulfan (II) u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
p,p'-D D T u 4.2 u 5.80 u 13,00 u 5.40 u 11.00 
Endrin Aldehyde u 4.2 u 5.80 u 13.00 u 5.40 u 11.00 
Endosulfan Sulfate u 4.2 u 5.80 U. 13.00 u 5.40 u 11.00 
Methoxychlor u 4.2 u 5.80 u 13.00 u 5:40 u 11.00 
Endrin Ketone . u 4.2 u 5.80 u ·r:l.oo u 5.40 u 11.00 
Aroclor 1016 u 54.0 u 720 u 160.0 u 68.0 u 130.0 
Aroclor 1221 u 110.0. u 140.0 u 310.0 u 140.0 u 270.0 
Aroclor 1232 u .54.0 u 720 u 160.0 u 68.0 u 130.0 
Aroclor 1242 u 54.0 u 72.0 u 160.0 u 68.0 u 130.0 
Aroclor 1248 u 54.0 u 72.0 u 160.0 u 68.0 450 w 130.0 
Aroclor 1254 u 54.0 u 72.0 2200 160.0 u 68.0 u 130.0 
Aroclor 1260 u 54.0 u 72.0 3000 160.0 u 68.0 400 130.0 

W Denotes weathered pattern of pcb is obeserved. 

r 
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Table 1.6 (Cent) Rooults of the Analyois far Patlcldes/PCBsln Soli 
WI'JI 2·215 Avtex F11>e<s 

(baRd on dfy weighl) 

CllentiD B 1 1·215-00044 8 11·215-00045 A 11-215-00401 A 11-215-00402 
LocaUon Sulfate Basin No.5 Fly Ash Basin No. 4 Reference BMI-2 e 'l(, Solid 16 40 7J fr7 

Cone MDL Cone MDL Cone MDL Cone MDL 
Analyte )Jgl1cg iJ9II<g iJ9II<g ~g/kg ' ~g/kg ~g/kg ~g/kg )Jgl1cg 

a-BHC u 21.00 u 8.40 u 12.00 u 4.90 
g·BHC u 21.00 u 8.40 u 12.00 u 4.90 
t>-BHC u 21.00 u 8.40 u 12.00 u 4.90 
Heplachlor u 21.00 u 8.40 u 12.00 u 4.90' 
d-BHC u 21.00 u 8.40 u 12.00 u 4.90 
Aldrin u 21.00 u 8.40 u 12.00 u 4.90 
Heptachlor Epoxido u 21.00 u 8.40 u 12.00 u 4.90 
g-Chlordano u 21.00 u 8.40 u 12.00 u 4.90 
a-Chlordane u 21.00 u 8.40 u 12.00 u 4.90 
Endlosulfsn (I) u 21.00 u 8.40 u 12.00 u 4.90 
p,p'-DD E u 21.00 u 8.40 u 12.00 u 4.90 
Dieldrin u 21.00 u 8.40 u 12.00 u 4.90 
Endrtn u 21.00 u 8.40 u 12.00 u 4.90 
p,p'-D D D u 21.00 u 8.40 u 12.00 u 4.90 
Endosulfan (II) u 21.00 u 8.40 u 12.00 u 4.90 
p,p'-D DT u 21.00 u 8.40 u 12.00 u 4.90 
Endrtn Aldehyde u 21.00 u 8.40 u 12.00 u 4.90 
Endosulfan Sulfate u 21.00 u 8.40 u 12.00 u 4.90 
Mothoxychlor u 21.00 u 8.40 u 12.00 u 4.90 
Endrin Ketone u 21.00 u 8.40 u 12.00 u 4,90 
Aroclor 1 0 1 6 u 7JO.O u 100.0 u 150.0 u 62.0 
Aroclor 1221 u 530.0 u 210.0 u 300.0 u 120.0 
Art>clor 1232 u 270.0 u 100.0 u 150.0 u 62.0 
Aroclor 1242 u 7:70.0 u 100.0 u 150.0 u 62.0 
Aroclor 1248 u 270.0 u 100.0 u 150.0 u 62.0 
Aroclor 1254 u 270.0 u 100.0 u 150.0 u 62.0 
Aroclor 1260 u 270.0 u 100.0 u 150.0 u 62:0 

r 
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Table 1.6 (Coni) Results of the AM~ for PesticldesiPCBs in Soil 

WAll 2-215A._Fbrs 
(Cased en drt weight) 

Client 10 SBLKD5219701 11-215-00410 11-215-00501 11-215-00502 11-215-00503 
Location Reference No.2 Relerence Wetland Area Emergency Pond 
%Solid 100 65 85 eo 72 

Cone MDL Cone MDL C:onc MDL Cone MDL Cone MDL 
Analyte ~glkg ~glkg ~glkg 1J911<9 ~gllcg ~glkg ~glkg ~glkg pglkg IJ9II<g 

a-BHC u 3.3Q u 5.10 u 3.90 u 4.20 u 4.50 
g-BHC u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
b-BHC u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Heptachlor u 3.30 u . 5.10 u 3.90 u 4.20 u 4.50 
d-BHC u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Aldrin u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Heptachlor Epoxide u 3.30 ·u 5.10 u 3.90 u 4.20 u 4.50 
g-Chlordane u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
a-Chlordane u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
l:ndosulfan (I) u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
p,p'-0 DE u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Dieldrin u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Endrin u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
p,p'-0 D D u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Endosulfan (II) u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
p,p'-0 D T u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Endrin Aldehyde u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Endosu~an Sulfate u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Methoxychlor u 3.30 u 5JO u 3.90 u 4.20 u 4.5o 
Endrin Ketone u 3.30 u 5.10 u 3.90 u 4.20 u 4.50 
Toxaphene u 83.0 u 130.0 u 97.0 u 100.0 u 110.0 
Aroclor 1 016 u 42.0 u 64.0 u 49.0 u 52.0 u 57.0 
Aroclor 1221 u 83.0 u 130.0 u 97.0 u 100.0 u 110.0 
Aroclor1232 u 42.0 u 64.0 u 49.0 u 52.0. u· 57.0 
Aroclor 1242 u 42.0 u 64.0 u 49.0 u 52.0 u 57.0 
Aroclor 1248 u 42.0. u 64.0 u 49.0 u 52.0 u 57.0 
Aroclor 1254 u 42.0 u 64.0 u 49.0 u 52.0 u 57.0 
Aroclor 1260 u 42.0 u 64.0 u 49.0 u 52.0 u 57.0 

' 
00054 
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Tobie 1.6 (Con!) Reoutia oftl>o Analyols for P-CBsln Soil 
WfJJI 2-215Avtmc Flbon 

(bosod an dry weig111) 

Client ID 11-215-00504 11-21~ 11-21 s.oosoo 11-215-00507 
Lccotlon PCB Area Tre3tment Plant Fly Ash Pile Blank e %Solid 77 79 60 100 

Cone MDL Cone MDL Cane MDL Cone MDL 
AnaJyte ~gJlcg ~gJlcg IJ9Ikg ~gJlcg I'Qikg ~gJlcg ~glkg I'Qikg 

a-BHC u 4.30 u 4.20 u 5.60 u 3.30 
g·BHC u 4.30 u 4.20 u 5.60 u 3.30 
b-BHC u 4.30 u 4.20 u 5.60 u 3.30 
H~ptachlo< u 4.30 u 4.20 u 5:60 u •3.30 
d-BHC u 4.30 u 4.20 u 5.60 u 3.30 
Aldrin u 4.30 u 4.20 u 5.00 u 3.30 
Heptachlo< Epoxlde u 4.30 u 4.20 u 5.60 u 3.30 
g·Chlortlane u 4.30 u 4.20 u 5.60 u 3.30 
z.Chlcfdane u 4.30 u 4.20 u 5.60 u 3.30 
Endoo<lltim (I) u 4.30 u 4.20 u 5.60 u 3.30 
p,p'-D DE u 4.30 u 4.20 u 5.60 u 3.30 
Dieldrin u 4.30 u 4.20 u 5.60 u 3.30 
Endrin u 4.30 u 4.20 u 5.60 u 3.30 
p,p'-D D D u 4.30 u 4.20 u 5.60 u 3.30 
Endosulfon (II) u 4.30 u 4.20 u 5.60 u 3.30 
p,p'-DDT u 4.30 u 4.20 u 5.60 u 3.30 
Endrin Aldehyde u 4.30 u 4.20 u 5.60 u 3.30 
Endosulfan Sulfate u 4.30 u 4.20 u 5.60 u 3.30 
Methoxychlor u 4.30 u 4.20 u 5.60 u 3.30 
Endrin Ketone u 4.30 u 4.20 u 5.60 u 3.30 
Aroclor 1016 u 53.0 u 52.0 u 7.0.0 u 42.0 
ArocJor 1221 u 110.0 u 100.0 u 140.0 u 63.0 
A1cclor1232 u 53.0 u 52.0 u 70.0 u 42.0 
Aroclor 1242 u 53.0 u 52.0 u 70.0 u 42.0 
ArocJor 1248 84W 53.0 u 52.0 u 70.0 u 42.0 
Aroclor 1254 340W 53.0 u 52.0 u 70.0 u 42.0 .e Aroclor 1260 u 53.0 u 52.0 u 70.0 u 42.0 

W Denotes weetherd pattern of pcb is observed. 

--

• 
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,Client ID 
Location 
Percent Solid 

Analyte 

a-BHC 
g-BHC 
1>-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epoxlde 
g-Chlordane . 
a-Chlordane 
EndosuiFan (I) 
p,p'-D DE 
Dieldrin 
E"diin 
p,p'-D D D 
Endosulfan (II) 
p,p'-D D T 
Endrin Aldehyde 
-Enelosulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 

• 
Aroclor 1 0 16 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
A-roclor 1260 

w· denotes "weathered" 

' 

2215\0EL\AR\9707\PESTTJS 

Tobie 1.7 R- of the Analyois too- P•ootlcldos/PCBoln TI08ue 
WA II 2-215 Avtox Abons Site 

Based on dry Wl!\ghl 

MBLK051597 11-21 !XI0060 11-215-00061 11-215-00062 
NIA Sulfate Basin 115 SulFate Basin 115 Sulfate Basin 115 
100 19 20 23 

Cone MDL Cone MDL Cone MDL Cone MDL 
~gll<g ~gll<g ~glkg ~gll<g ~g ~/kg ~gll<g ~gll<g 

u 4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 4.0 3.9 J 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 4.0 l1 21. u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 4.0 11 J 21 8.7 J 20 6.6 J 17 
u 4.0 u 21 u 20 u 17 
u 4:0 u 2l u 20 ·u 1'7 
u 4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u .4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u. 17 
u 4.0 u 21 u 20 u 17 

1.5 J 4.0 u 21 u 20 u 17 
u 4.0 u 21 u 20 u 17 
u 40 u 210 u 200 u 170 
u 20 U. 110 u 99 u 87 
u 40 u 210 u 200 u 170 
u 20 u 110 u 99 u 87 
u 20 u 110 u 99 u ~ 

u 20 u 110 u 99 u ~ 

u 20 190W 110 200W 99 180W fi7 
u 20 100W ffo 100\N 99 130W 87 

--

00056 

11-215-00063 
SUlfate Basin -5 

20 
Cone MDL 
~gll<g ~gll<g 

u 20 
u 20 
u 20 
u 20 
u 20 

4.8 J 20 
u 20 
u 20 
u 20 
u 20 

8.5 J 20 
u 20 
u 20 
u 20 
u 20 
u 20 
u 20 
u 20 
u 20 
u 20 
u 200 
u 99 
u 200 
u 99 
u 99 
u 99 

270'W 99 
210W 99 
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Cfien!ID 
Locotlon 
P=entSolld 

Analyto 

a-BHC 
g-BHC 
b-BHC 
Heptachlor 
d-BHC 
Aldnn 
Heplac:hlc< Epoxide 
g-Chlordane 
•·Chlordane 
Endosulfan 0) 
p,p'-0 DE 
Dieldrill 
Endrill 
p,p'-0 0 0 
Endosulfan (II) 
p,p'-0 OT 
Endrill Aldehyde 
Endoouffllll Sulfate 
Melhoxychic< 
Endrln Ketone 
Toxzphene 
Aroclor 1015 
A1oclor 1221 
Aroclor1232 
Aroclor 1242 
AO>Cior 1248 
Amclo<1254 
Aroclc< 1260 

W denotes "weathered" 

r 

Table 1.7 (Coni) R-of !he Analysis for P-CBs in Tissue 
WA t 2·215 Avtm: Fibers Site 

Based on dry weight 

11-215-00064 '11-215-00071 11-215-00072 11-215-0007:l 
Sulfate Basin j5 Outfall 001 Outfall 001 outtan 001 

20 28 2S 24 
Cone MDL Cone MDL Cone MOL Cone MOL 
~ IJg/kQ ~gllcg ~gllcg ~gllcg ~gl!<g ~gllcg ~gllcg 

u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 6.1 J 11 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 

11 J 20 17 14 15 14 22 17 
u 20 4.9 J 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 20 u 14 u 14 u 17 
u 200 u 140 u 140 u 170 
u 100 u 71 u 68 u 83 
u 200 u 140 u 140 u 170 
u 100 u 71 u 68 u 83 
u 100 u 71 u 68 u 83 
u 100 u 71 u 68 u 83 

290W 100 83W 71 83W 68 140W 83 
210W 100 120W 71 370W 68 360W 83 

00057 

1 
Outfall 001 

27 
Cone MOL 
IJ9II(g ~gllcg 

u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 

14 J 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 150 
u 73 
u 
u 
u 
u 

BOW 73 
160W 73 
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Client ID 
Location 
Percent Solid 

Analyte 

a-BHC 
g-BHC 
b-BHC 
Heptachlor 
d-BHC 
Aldrin' 
Heptachlor Epoxide 
g-Chlordane 
a-Chlordane 
Endosulfan (I) 

, p,p'-D DE 
Dieldriri 
Endrin 
p,p'-D D D 
Endosulfan (II) 
p,p'-D D T 
Endrin Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphen~ 

Arcclor 1016 
Aroc1or1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

Table 1.7 (Coni) ReSults of the Analyolo !01• PeslicldesiPCBs in Tissue 
WA t 2-215 Avtex Flbers Site 

Based on dry weight 

11-215-00075 11-215-00076 11 .. 215-000n 11-21 s.oooeo 
Outfall 001 Outfall 001 Clutfall 001 Reference 

25 26 28 25 
Cone MDL Cone MDL Cone MDL Cone MDL 
~glkg ~ ~glkg !Jglkg IJglkg !Jglkg IJglkg IJglkg 

u 16 u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 1.6 J 14 u 16 
u 16 .u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 u. 14 15 J 16 
u 16 u 15 u 14 u 16 

. u 16 u is u 14 u 16 
u 16 u 15 u 14 u 16 

16 '"16 u 15 18 14 23 16 
u 16 u 15 3.5.J 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15 u 14 u 16 
u 16 u 15' u 14 u 16 
u 16 u 15 u 14 u 16 
u 160 u 150 u 140 u 160 
u 79. u 76 u 71 u 79 
u 160 u 150 u 140 u 160 
u 79 u 76 u 71 u 79 
u 79 u 76 u 71 u 79 
u 79 u 76 u 71 u 79 

58W J 79 73W 76 61W J 71 240W 79 
Aroelor 1260 390W 79 210W 76 110W 71 250W 79 

w denotes "weathered" 

- - r -

\del\fr\9902\bass. wb2 

00058 
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11-215-00081 
Referonce 

29 
Cone MDL 
IJglkg ~ 

u 14 
u 14 
u 14 
u 14 
u 14 
u 14 

7.7 J 14 
u 14 
u 14 
u 14 

17 14 
11 J 14 

u 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 140 
u 68 
u 140 
u 68 
u 68' 
u 68 

120W 68 
100W 68 
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Tablo1.7 (Cant) Rosulls of tho Analysis fer PestlcidesiPCBsln Toasue 
WA ~ 2-215 Avtex FlberB Sit!! 

Based on dry Might 

Client 10 11-215-00082 11-215-00083 11-215-00084 11-215-00085 11-21~ 
Location Reference Reference Reference Reference Reference 
Percent Solid 251 27 251 251 29 

Cone MOL Cone MOL Cone MOL Cone MOL Cone MOL 
Ana!yte IJg/lcg ~glk!l ~glkg ~glkg ~glkg ~ ~glkg ~glkg ~glk!l ~glkg 

a-BHC u 14 u 15 u 14 u 14 u 14 
g-BHC u 14 u 15 1.3 J 14 u 14 u 14 
b-BHC u 14 u 15 u 14 u 14 u 14 
Hoptaohlor u 14 u 15 u 14 u 14 u 14 
d-BHC u 14 u 15 u 14 u 14 u 14 
Aldrin u 14 u 15 u 14 u 14 u 14 
Hoptaohlor Epo>dde 13 J 14 u 15 u 14 u 14 u 14 
g-Chlordane u 14 u 15 u 14 u 14 u 14 

a-Chlordane 5.6 J 14 u 15 u 14 u 14 u 14 
Endosulfan (I) u 14 u 15 u 14 u 14 u 14 
p,p'-0 0 E 21 14 20 15 18 14 16 14 16 14 
Dieldrin u 14 5.7 J 15 4.3 J 14 4.8 J 14 5.6 J 14 
Endrin u 14 u 15 u 14 u 14 u 14 
p,p'-0 0 0 u 14 u 15 u 14 u 14 u 14 
Endosulfan 01) u 14 u 15 u 14 u 14 u 14 
p,p'-0 0 T u 14 u 15 u 14 u 14 u 14 
Endnn Aldehyde u 14 u 15 u 14 u 14 u 14 
Endosulfan Sulfate u 14 u 15 u 14 u 14 u 14 
MethoX)<:hJor u 14 u '15 u 14 u 14 u 14 
Endrln Ketone u 14 u 15 u 14 u 14 u 14 
TOJCiphene u 140 u 150 u 140 u 140 u 140 
Aroc:lor 1016 u 58 u 73 u 68 u 69 u 58 
Aroclor 1221 u 140 u 150 u 140 u 140 u 

• Aroc:lor 1232 u 58 u 73 u 58 u 69 u 
Aroclor 1242 u 68 u 73 u 58 u 69 u 
Aroc:lor 1248 u 58 u 73 u 58 u 69 u 
Aroc:lor 1254 240W 68 73W 73 150W 58 52W J 69 51 w J 58 
Aroc:lor 1200 200W 68 130W 73 170W 58 130W 69 110W 68 

W denotes "welllhored" 

• 

r 
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Client ID 
Location 
Percent Solid 

· Analyte 

a-BHC 
g-BHC 
b-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epoxlde 
g-Chlordane 
a-Chlordane 
Endosulfan 0) 
p,p'·D DE 
Dieldrin 
Endrin 
p,p'-D D D 
Endosulfan (II) 
p,p'-D D T 
Endrin Aldehyde 
Endosulfan Sulfate 
Methoxyehlor 
Endrin Ketone 
Toxaphene 
Aroclor 1016 
Aroclor 1221 e ArocJor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

W denotes "wea.thered" 

r 

22~5\Da\AR\9707\PEST.TJS 

Table 1 .• 7 (Cent) Reoults of the Analyois lor Postic:idMIPCBo in Tiooue 
WA II 2-215 Avtex FR""" Site 

Bosod on dry weight 

11-215-00087 MBLK051697 . 11-215-00201 1 i-215-00202 
Reference N!A TP-s-9 Ref. -5-19 

30 100 27 30 
Cone MDL Coru: MDL Cone MDL Cone MDL 
~g/kg ~g/kg ~glkg ~g/kg ~g/kg ~g/kg ~g/kg . ~g/kg 

u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 

6.2 J 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 .u 13 
u 13 u 4.0 u 15 u 13 

17 13 u 4.0 u 15 u 13 
4.8 J 13 u 4.0 u 15 u 13 

u 13 u 4.0 u .15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4:0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u 13 u 4.0 u 15 u 13 
u f3 u·- 4.0 u "'15 u 13 
u 130 u 40 u 150 u 130 
u 67 u 20 u 73 u 65 
u 130 u 40 u 150 u 130 
u 67 u 20 u 73 u 65 
u 67 u 20 u 73 u 65 
u 67 u 20 u 73 u 65 

53W J 67 u 20 U. 73 u 65 
62W J 67 u 20 25W J 73 18W J '65 

--

00060 

11-215-00203 
Ref. -2-11 

26 
Coru: MDL 
~glkg ~g/kg 

u 15 
u. .15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 

\1 15 
u 15 
u 150 
u 73 
u 150 
u 73 
U. 73 
u 73 
u 73 

12 vii J 73 
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Tobie 1.7 (Cent) R- of tho AnalysS fer P""'cldesiPCBs in Trssue 
WA. 2·215 Avtox Flbo<s Site 

Based on dry weight 

Client 10 11-215-00204 11-215-00205 11-215-00206 11-215-00:207 11-21~ 
l.oc:IIUon WA-7-?"• TP-3-19 FA·Hl--8 FA-10.10 WA-A-
Percent Solid 30 27 31 24 29 

Cone MDL Cone MOL Cone MDL Cone MOL Cone MDL 
Analyto llg/lqj ~glkg ~gl\<g ~g/kg ~glkg ~glkg ~glkg ~gl\<g ~gl\<g ~/kg 

o-BHC u 30 u 15 u 13 u 17 u 14 
g-BHC u 30 u 15 u 13 u 17 u 14 
1>-BHC u 30 u 15 u 13 u 17 u 14 
Heptachlor u 30 u 15 u 13 u 17 u 14 
d-BHC u 30 u 15 u 13 u 17 u 14 
Aldrin u 30 u 15 u 13 u 17 u 14 
Heptachlor Epox!do u 30 u 15 u 13 u 17 u 14 
g-Chlordane u 30 u 15 u 13 u 17 u 14 
•·Cillo<dllne u 30 u 15 u 13 u 17 u 14 
Endosulfan 0) u 30 u 15 u 13 u 17 u 14 
p.p"-OOE u 30 u 15 u 13 u 17 u 14 
Dieldrin u 30 u 15 u 13 u 17 u 14 
Endrln u 30 u 15 u 13 u 17 u 14 
p.p"-D 0 0 u 30 u 15 u 13 u 17 u 14 
Endosulfln 01) u 30 u 15 u 13 u 17 u 14 
p.p·-o o T u 30 u 15 u 13 u 17 u 14 
End~n Aldehyde u 30 u 15 u 13 u 17 u 14 
Endosulfan Sulfate u 30 u 15 u 13 u 17 u 14 
Methoxycl11or u 30 u 15 u 13 u 17 u 14 
Endrln Kalono u 30 u 15 u 13 u 17 u 14 
TCXIIphene Ll 300 u 150 u 130 u 170 u 140 
Aroclor 1 0 15 u 150 u 74 u 53 u B3 u . 66 
Aroclor 1221 u 300 u 150 u 130 u 170 u 

• Aroclor 1232 u 150 u 74 u 63 u 83 u 
Aroclor 1242 u 150 u 74 u 53 u 83 u 
Aroclor 1248 u 150 u 74 u 63 u 83 u 
Aroclor 1254 u 150 u 74 u 63 u 83 u 68 
Aroclor1260 160W 150 220W 74 40W J 83 57W J 63 640W 68 

W donotos "weathered"" 
... on chain of custody 1·215-006 the.loc3tion of sample 11·215-00204 is given as 'WA-?-?'' 

--

r 

00061 
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r 

Table\ .7 (Coni) R- ollhe Analyois lor Pestlcldesi?CBsln T.;..ue 
· WA 8 2-215 Avtex Flben1 Site 

Based "" dry ......;~lhl 

ClieniiO 11-215-00209 11-215-00210 11-215-00211 11-215-00212 
Location Ref.-6-1 Ref.-6-7 Ref.-5:-18 Ref.-2-10 
Percent Solid 30 29 25 25 

Cone MDL Cone MDL Cone MDL Cone MDL 
Analyte ~glkg ~gil<g ~glkg ~glkg ~glkg ~g/kg ~gil<g ~glkg 

a-BHC u 13 u 14 u 15 u 15 
g-BHC u 13 u 14 u 16 u 16 
b-BHC u 13 u 14 u 16 u 15 
Heptachlor u 13 u 14 u 16 u 15 
d-BHC u 13 u 14 u 16 u 16 
Aldrin u 13 u 14 u 15 u 16 
Heptachlor Epo>dde u 13 u 14 u 16 u 15 
g-Chlordane u 13 u 14 u 16 u 16 
a--Chlordane u 13 u 14 u 16 u 16 
Encosulfan (I) u 13 u 14 u 16 u 16 
p,p'-D DE u 13 u 14 u 16 u 16 
Dieldrin u 13 u 14 u 16 u 16 
Eodrin u 13 u 14 u 15 u 16 
p,p:-o o D u 13 u 14 u 16 u 16 
Endosulfan (II) u 13 u 14 u 16 u 16 
p,p'-D D T u 13 u 14 u 16 u 16 
En-drin Aldehyde u 13 u 14 u 16 u 15 
Endosulfan Sulfate u 13 u 14 u 16 u 16 
Methoxyt:hlor u 13 u 14 u 16 u 16 
Endrin Ketone u 13 3.6 J 14 u 16 u 16 
Toxaphene u 130 u 140 u 160 u 160 
Aroclor 1 016 u 67 u 68 u 78 u 79 
Aroclor 1221 u 130 u 140 u 160 u 160 
Aroclor 1232 u 67 u 68 u "78 u 79 
Aroclor 1242 u 67 u 68 u 78 u 79 
Aroclor 1248 u 67 u 68 u 78 u 79 
ArocJor 1254 u 67 u 68 u 78 u 79 
Aroclor 1260 250W 67 90W 68 u 78 u 79 

W denotes "weathered" 

0006;.! 
2215\0EL'AR\9707\PESTTIS 

11-215-00213 
Ref.-5:-10 

31 
Cone MDL 
~flll<g ~gil<g 

u· 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 130 
u 64. 
u 130 
u 64 
u 64 
u 64 

95W 64 
100W 64 



AR300658AR300658

T-1.7 (Coni) R- oflllo Anolyolo 11:r P-es. 1n r ... ue 
WA II 2-215 Avtax Fibers Site 

Based on dry weight 

Cllen!ID 11-21~14 11-21S.00215 11·21 S.00216 11-21s.oo217 11-21J 
l..oc:o!lon Ref.-1-17 Ref.-4-17 Ref.-5-51 FA-10-8 FA-109 
Poct:ent Solid 32 26 29 27 32 

Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Analyto ~ ~ ~glkg ~glkg ~ ~glkg ~glkg ~glkg ~glkg ~glkg 

o-BHC u 12 u 15 u 14 u 15 u 12 
g-SHC u 12 u 15 u 14 u 15 u 12 
b-BHC u 12 u 15 u 14 u 15 u 12 
Heptachlor u 12 u 15 u 14 u 15 u 12 
d-BHC u 12 u 15 u 14 u 15 u 12 
Aldrin u 12 u 15 u 14 u 15 u 12 
Heptachlor Epoxide u 12 u 15 u 14 u 15 u 12 
g-Chlortiane u 12 u 15 u 14 u 15 u 12 
o-Chlortiane u 12 u 15 u 14 u 15 u 12 
Enclosulfan 0) · u 12 u 15 u 14 u 15 u 12 
p,p'-D DE u 12 u 15 u 14 u 15 u 12 
Dieldrin u 12 u 15 u 14 u 15 

.. 

u 12 
Er>doo u 12 u 15 u 14 u 15 u .12 
p,p'-ODD u 12 u 15 u 14 u 15 u 12 
EndostJifan 01) u 12 u 15 u 14 u 15 u 12 
p,p'-D DT u 12 u 15 u 14 u 15 u 12 
Endrin Aldehyde u 12 u 15 u 14 u 15 u 12 
EndootMm Sulfote u 12 u 15 u 14 u 15 u 12 
Methoxychlor u 12 u 15 u 14 u 15 u 12 
Endrln Ketone 3.2 J 12 u 15 u 14 u 15 u 12 
TO>Oiphene u 120 u 150 u 140 u 150 u 120 
Aroctor1016 u 61 u 76 u 68 u 74 u 61 
Aroctor1221 u 120 u 150 u 140 u 150 u -Ar\XIor1232 u· 61 u 76 u 66 u 74 u 
Atoclor 1242 u 61 u 76 u 66 u 74 u 
An>clor1248 u 61 u 76 u 68 u 74 u 61 
Atoclor 1254 u 61 u 76 u 66 u 74 u 61 
Atoclor 1260 u 61 140W 76 .83W 68 u 74 u 61 

W denotes ~ed" 

• 
00063 
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Client ID 
Location 
Percent Solid 

Analyte 

... siic 
g-BHC 
b-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epoxide 
g-Chlordane 
a-Chlordane 
Endosulfan (I) 
p,p'-D DE 
Dieldrin 
Endrin 
p,p'-D D D 
Endosulfan (II} 
p,p'-D DT 
Endrin Aldehyde 
Endosulfan Solfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 
Aroclor 1 016 
Aroclor 1221 e Aroclor 1232 
Aroclor 1242 
AJ:CCJor 1248 
Arocldr 1254 
Aroclor 1260 

W denotes "weathered" 

r 

2215\DEL\AR\9707\PESTIIS 

Tobie 1.7 (Cont} R- of the Anolyals far p..,oJoidos'PCBsln T03SUO 
WA# 2-215 AW!xRbersSile 

Based on dry weight 

MBLK051797 11-215-0oose 11-215-00219 11-215-00220 
NIA Sullate Basin #5 FA-Hl-8 Ref.-1-B 
100 23 34 28 

cone MDL .Cone MDL Cone MDL Cone MDL 
~glkg ~glkg ~ ~gllcg ~glkg ~g/kg ~g ~glkg 

u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u '4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 4.5 J 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u <I u . - 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 u 14 
u 4 u 17 u 12 4.2 J 14 
u 4 u 17 u 12 u 14 
u I 4 u 17 u 12 l:f 14 
u 4 u 17 u 12 u 14 
u 4 u 17 1.0 J 12 ·u 14 
u 4o u 170 u 120 u 140 
u 20 u 86 u 59 u 70 
u 40 .u 170 u 120 u 140 
u 20 u 86 u 59 u 70 
u 20 u 86, u 59 u 70 
u 20 u 86 u 59 u 70 
u 20 170W 86 u 59 u 70 
u 20 160W 86 u 59 u 70 

--

00064 
' 

1.1-21 S-00221 
Ref.-1-17 

25 
Cone MDL 
~g/kg ~g/kg 

u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 170 
u 84 
u 170 
u 84 
u 84 
u 84 
u 84 
u 84 

------------=============---=='-==-===========' 
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Tobie 1. 7 (Cent) R- of the AnalyiiiS far P"'icidnnPCBs In Tossue 
WA II 2·215 Avtex Fibers Slle 

Baled on d!y weigl!l 

Clion!ID 11-215-00= 11-215-00223 11-215-00224 11-215-00225 11-21. 
Location FA-11-21 FA-10-9 Ref.-&-20 Rof.-&-19 Ref.-2-1 . 
Peroont Solid 24 29 27 30 26 

Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Analy!e pglkg ~g/kg ~g/kg ~gil<g ~g/kg ~glkg Jl91kg ~g/kg ~g/kg ~g/kg 

1-BHC u 16 u 14 u 15 u 16 u 18 
g-BHC u 16 u . 14 u 15 u 16 u 18 
1>-BHC u 16 u 14 u 15 u 16 u 18 
Heplachlor u 16 u 14 u 15 u 16 u 18 
d-BHC u 16 u 14 u 15 u 16 u 18 
Aldrin u 16 u 14 u 15 u 16 u 18 
Heptochlor Epoldde u 16 u 14 u 15 3:4 J 16 u 18 
g-Chlord.llne u 16 u 14 u 15 u 16 u 18 
•Chlordlne u 16 u 14 u 15 u 16 u 18 
Endosulfan (I) u 16 u 14 u 15 u 16 u 18 
p,p'-0 DE u 16 u 14 u 15 u . 16 u 18 
Dleldrill u 16 u 14 u 15 u 16 u 18 
E<>dt!n u 16 u 14 u 15 u 16 u 18 
p,p'-0 D D u 16 u 14 u 15 u 16 u 18 
Endosulfan Ql) u 16 u 14 u 15 u . 16 u 18 
p,p'-0 DT 6:2 J 16 u 14 u 15 u 16 u 18 
Endrin Aldehyde u 16 u 14 u 15 u 16 u 18 
Endosuffan Sulfate u 16' u 14 u 15 u 16 u 18 
MethoxychlOr u 16 u 14 u 15 u 16 u 18 
Endrin Ka!ono u 16 u 14 u 15 u 16 u 18 
Toxaphene u 160 u 140 u 150 u 160 u 180 
Aroclor1016 u 81 u 68 u 74 u 82 u 89 
Aroclor1221 u 160 u 140 u ~50 u· 160 u 

• Aroclor1= u 81 u 68 u 74 u 82 u 
1Vodor1242 u 81 u 68 u 74 u 62 u 
Aroclor 1248 u 81 u 68 u 74 u 82 u 
Aroclor1254 u 81 u 68 u 74 u 82 u 89 
Aroclor1260 910W 81 u 68 u 74 nw J 82 u 8Q. 

W denotes "wea,therod" 

• 
00065 

2215\DE!.W<\9707\PESTTIS 
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Client 10 
Location 
Percent Solid 

Ana/yte 

a-BHC 
g-BHC 
b-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epoxide 
g. Chlordane 
a-Chlordane 
Endosulfan (I) 
p,p'-0 DE 
Dieldrin 
Enttrin 
p,p'-0 D D 
Encosulfan (II) 
p,p'-D 0 T 
Endrin Aldehyde 
Endosulfan Sulfate 
M~oxychlor 
Endrin Ketone 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

V'!l denotes ''weathered" 

' 

2215\0EL\AR~701\PESTTIS 

Table 1.7 (Cent) Rosulls of tho Analysis for POIIticldes.IPCI!llln TISSue 
WA II 2-215 Avtex Fibln Slit 

Based on dry weight 

11-215-00227 11-215-00228 11-215-00229 11-215-00230 
FA-10-10 FA-11-12 Rof.-6-10 FA-10-18 

28 26 30 26 
Cone MOl Cone MOL Cone MDL Cone MOL 
~glkg ~glkg ~ ~glkg ~glkg ~glkg ~glkg ~glkg 

u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 . u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 \.i 15 u 12 u 15 
U• 14 u 15 u 12 u 15 
u 14 u 15 u: 12 u 15 
u 14 u 1~ u 12 u 15 
u 14 u· 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 14 u 15 u 12 u 15 
u 140 u 150 u 120 u 150 
u 71 u 75 u 62, u 76 
u 140 u 150 u 120 u 150 
u 71 u 75 u 62 u 76 
u 71 u 75 u 62 u 76 
u 71 u 75 u 62 u 76 
u 71 u 15 u 62 u. 76 
u 71 250W 75 220W 62 u 76 

-- --"'--- ---

OOC66 

11-215-00231 
TP-1-2 

30 
Cone MDL 
~glkg ~glkg 

u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 13 
u 130 
u 65 
u 130 
u 65 
u 65 
u 65 
u 65 

46W J 65 



AR300662AR300662

Tobie1.7 (Coni) R-of tho Analyols for P-CBs In Tossue 
WAll 2-215 Avtex Flbors Site 

Based on dry weight 

Cllen!IO 11-215-00232 11-215-00233 11-215-00234 11-215-00235 11-215-00-
locotlon TP-1-1 TP-2-2 Ref . .e-9 WA-Nortl>-20 WA-Soo.dh-17 
Percent Solld 30 28 24 35 29 

Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Analyto lJ!ll1<g ~g/l<g ~ ~ ~ ~g/kg ~ ~ ~g/l<g ~ 

a-SHC u 13 u 14 u 16 u 11 u 14 
g-BHC u 13 u 14 u 16 u 11 u 14 
b-BHC u 13 u 14 u 16 u 11 u 14 
Heptochlor u 13 u 14 u 16 u 11 u 14 
d-BHC u 13 u 14 u 16 ~ u 11 u 14 
Aldrin u 13 u 14 u 16 u 11 u 14 
Heptochlor Epoxide u 13 u 14 u 16 u 11 u 14 
g-Chtordane u 13 u 14 u 16 u 11 u 14 
a-Chlo<dane u 13 u 14 u 16 u 11 u 14 
Endosulfaz1 {I) u 13 u 14 u 16 u 11 u 14 
p,p'-OD E u 13 u 14 u 16 u 11 u 14 
Dieldrin u 13 u 14 u 16 u 11 u 14 . 
Endrln u 13 u 14 u 16 u 11 u 14 
p,p'-D D D u 13 u 14 u 16 u 11 u 14 
EndostJifan 01) u 13 u 14 u 16 u 11 u 14 
p,p'-0 DT u 13 u 14 u 16 u 11 u 14 
Endrln Aldellydo u 13 u 14 u 16 u 11 u 14 
Endoaulflll Sulfale u 13 u 14 u 16 u 11 u 14 
Methoxychlor u 13 u 14 u 16 u 11 u 14 
Endrln Ketone u 13 u 14 u 16 22 11 u 14 
T oxoph""" u 130 u 140 u 160 u 110 u 140 
Aroclor 1 016 u 85 u 71 u 80 u 55 u 88 
Aroclor 1221 u 130 u 140 u 160 u 110 u e Aroclor1232 u 65 u 71 u 60 u 55 u 
Aroclor 1242 u 65 u 71 u 60 u 55 u 
Amclor 1248 u 65 u 71 u 80 u 55 u 68 
Aroctor 1254 u 65 u 71 u 80 180W 55 46W J 88 
Aroclor1200 110W 65 180W 71 u BO rooow 55 28W J 68 

w dotloi!IS ~ 

--=--o:-

• 

00067 
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e 

e. 
' 

ClieniiD 
Location 
Percent Solid 

An~lyte 

a-BHC 
g-BHC 
b-BHC 
Hep1aehlor 
d-BHC 
Aldrin 
Hep1aehlor Epoxide 
g-Chlordane 
a-Chlordane 
Endosulfan (I) 
p,p'-0 0 E 
Dieldrin 
E;Rdrin 
p,p'-0 DO 
Endosulfan (II) 
p,p'-0 0 T 
Endrin Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Enl:lrin Ketone 
Toxapherie 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

Table1.7 (Cant) R-of tho Analyois lor PatlcldesiPCBsln Tls!we 
WAf# 2-215 Avtex F'd,..,. Slli! 

Based on dry weight 

11-215-00091 11-215-00092 11-215-00093 11-215-00094 
Outfall 002 Outfall 002 Outh!ll 002 Outfall 002 

28 26 27 28 
Cone MOL Cone MOL Cone MOL cone MOL 
~gllig ~gllcg ~gllcg ~gllcg ~gllcg ~gllcg ~gllcg ~gllcg 

u 14 u 15 u 15 u 14 
u 14 . 0.8 J 15 u 15 u 14 
u 14 u 15 u 15 u 14 
u 14 u 15 2.2J 15 3.9 J 14 
u 14 u 15 u 15 u 14 
u 14 u 15 u 15 u 14 

4.1 J 14 u 15 u 15 6.7 J 14 
u 14 u 15 u 15 u 14 
u 14 u 15 u 15 u 14 
u 14 u 15 u 15 u 14 

18 14 28 15 16 15 17 14 
u 14 u 15 u 15 u 14 
u 14 u 15 15 15 12 J 14 
u 14 u 15 u 15 u 14 
u i4 u 15 u 15 u 14 
u 14 u 15 u 15 u 14 
u 14 u 15 u 15 u 14 
u 14 u 15 u 15 u 14 
u 14 u 15 u 15 u 14 
u 14 u- 15 u 15 u 14 
u 140 u 150 u 150 u 140 
u 71 u 74 u 73 u 71 
u 140 u 150 u 150 u 140 
u 71 u 74 u 73 u 71 
u 71 u 74 u 73 u 71 
u 71 u 74 u 73 u 71 

71 w 71 190W 74 94W 73 69W 71 
Aroclor 1260 280W 71 3600W 74 290W 73 320W 71 

W denotes "weathered" 

00068 
2215\DEL \AR\9707\PESTTIS 

MBLK051997 
NIA 
100 

cone MDL 
~gllcg ~gllcg 

u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 4 
u 40 
u 20 
u· 40 
u 20 
u 20 
u 20 
u 20 
u 20 
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Toblo 1.7 (Coni) R- cf tho Anolylil for -CBoln TISSue 
WA- 2-215 AIII<Dc Fillers SHo 

Based en dry weight 

Client ID 11-215-00090 11-215-00095 11-215-00096 11-21 5-llOCm 11-21. 
Location Outfall 002 Outfall 002 Outfall 002 , outtan 002 OutfaD 004 
Percent Solid 27 25 28 25 28 

Cone MDL Ccnc MDL Cone MDL Cone MDL Cone MDL 
Analyte pglkg IJ9Ikg ~gll<s ~gll<s ~gll<s ~gll<s . ~glkg ~gll<s ~glkg ~gll<s 

a-BHC u 15 u 16 u 14 u 16 u 14 
g-BHC u 15 u 16 u 14 u 16 u 14 
b-BHC u 15 u 16 u 14 u 16 u 14 
Heptachlor u 15 2.8 J 16 2.3 J 14 u 16 2.1 J 14 
d-BHC u 15 u 16 u 14 u 16 u 14 
AldOn u 15 u 16 u 14 u 16 u 14 
Hoptlochlor Epoxide 6.3 J 15 u 16 4.2 J 14 u 16 7.1 J 14 
g-ch1onlane u 15 u 16 u 14 u 16 u 14 
a-chlordane u 15 u 16 u 14 u 16 u 14 
Endosuif1111 (I) u 15 u 16 u 14 u 16 u 14 
p.p'-D DE 20 15 16 16 17 14 21 16 24 14 
DleldOn 5.5 J 15 u 16 u 14 4.6 J 16 u 14 
Endrtn 19 15 19 16 11 J 14 16 16 11 J 14 
p,p'-D D D u 15 u 16 u 14 u 16 u 14 
Endosullan (II) u 15 u 16 u 14 u 16 u 14 
p,p'·D D T u 15 u 16 u 14 u 16 u 14 
Endrln Aldehyde u 15 u 16 u 14 u 16 u 14 
Endosulfan Sulfate u 15 u 16 u 14 u 16 u 14 
Methoxychlor u 15 u 16 u 14 u 16 u 14 
Endrln Ketone u 15 u 16 u 14 u 16 u 14 
Toxapllene u 150 u 160 u 140 u 160 u 140 
Aroc1or 1 01 s u 73 u 79 u 71 u 78 u 59 
Amclor 1221 u 150 u 160 u 140 u 160 u e Amclor 1232 u 73 u 79 u 71 u 78 u 
Aroclor 1242 u 73 u 79 u 71 u 78 u 
Aroclor 1248 u 73 u 79 u 71 u 76 u 59 
Aroclor 1254 66W J 73 48W J 79 63W J 71 110W 78 120W 59 
Aroclor 1260 390W 73 250W 79 190W 71 120W 78 360W 69 

W denotes "weatl1erod" 

--

r 

0006~~ 
221~1AR\9707\PESTTIS 
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·e 

• 

Client ID 
l.ocallon 
Percent Solid 

An•l'll• 

a-BHC 
g-BHC 
b-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epoxide 
g-Chloldane 
a-Chlordane 
En-ulfan (I) 
p,p'-D DE 
Dieldrin 
Endrin 
p,p'-D D 0 
Endosulfan (II) 
p,p'-D OT 
En<irin Aldehyde 
Endi>sulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 

· Arcclor 1248 
ArocJor 1254 
Aroclor 1260 

W denotes ''weathered" 

Table 1.7 (Con!) Rosull:s cf the Analyojs fer PestlcidesiPCBs in Tissue 
WA. 2-215 Avtox Fibers Site 

Based on dry weight 

11-215-00101 11-215-00102 11-215-00103 11-215-00104 
· Outfall 004 Outfall 004 Outfall oo4 Outfall 004 

26 26 26 26 
Cone. MDL Cone MDL Cone MDL ,Cone MDL 
~gil<g ~gil<g ~gll<g ~gil<g ~ ~glkg ~gil<g. ~gll<g 

u 15 u 15 u 16 u 15 
u 15 u 1~ u 16 u 15 
u 15 u 15 u 16 u 15 
UJ 15 u 15 u 16 u 15 

u 15 u 15 u 16 u 15 
11 J 15 24 15 29 16 16. {5 

u 15 22 15 u 16 16 15 
u 15 .U 15 u 16 u 15 
u 15 u 15 u 16 ·U 15 
u 15 u 15 u 16 u 15 

32 ro -~ - 35 15 44 16 38 15 
u 15 u 15 u 16 u 15 

21 15 u 15 u 16 22 15 
u 15 u 15' - L] 16 u 15 
u 15 u 15- u ··-·· 

16 u 15 
u 15 u f5 u -·1s u 15 
u 15 u 15 u 16 u 15 
u 15 u 15 u f6 u 15 
u 15 u 15 u 16 u 15 

,U 15 u 15 u 16 u 15 
u 150 u 150 u 160 u 150 
u 74 u 74 u .78 u n 
u 150 u 150 u 160 u 150 
u 74 u 74 u 78 u n 
u 74 u 74 u 78 u n 
u 74 u 74 u 78 u n 

240W 74 450W 74 1300W 78 490W n 
420W 74 2100W 74 1100W 78 470W n 

.. 
00070 
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11-215-00105 
Dutton 004 

26 
Cone MDL 
~gll<g ~gll<g 

u 15 
u 15 
u 15 
u 15 
u 15 

18 15 
20 15 

u 15 
u 15 
u 15 

28 15 
u 15 

·U 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 15 
u 150 
u n 
u 150 
u ·n 
u n 
u n 

890W n 
3400W n 
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• 

CllentiD 
Location 
Pon:enl Solid 

Analyto 

•BHC 
g-BHC 
t>-BHC 
Heptachlor 
d·BHC 
Aldrin 
Hoptac!Uor Epoxldo 
g.Chlordone 
I -Chlordane 
Endosulfan (I) 
p,p'-D DE 
Dieldrin 
Endrin 
p,p'-0 D D 
EndOS<J~on (II) 
p,p'-0 D T 
Endrin Aldehyde 
Endooulfan Sulfllto 
Me!hoxychlor 
Endrin Ka!one 
TCXIphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

Table 1.7 (Coni) R-of the Analysis for POIIlcidosJpCBs in TissUe 
WAf 2·215 Avtox Flboro Site 

Based on dry Wlllght 

11-215-00106 11-215-00107 11-215-00110 11-215-00111 
OutfaC 004 Outfall 004 Downstream Downstream 

27 26 28 25 
Cone MDL Cone MDL Cone MDL Cone MDL 
lJ!1/I<!I lJ!1/I<!I ~g/kg ~ IJg/kg ~g/kg ~g/kg ~g/kg 

u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 

- u 15 
5.7 J 15 2.5 J 15 2.3 J 14 5.1 J 15 

u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 13 J 15 37 14 13 J 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 

22' 15 25 15 49 14 31 15 
u 15 u 15 u 14 u 15 

21 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u 15 
u 15 u 15 u 14 u is 
u 150 u 150 u 140 u 150 
u 73 u 75 u 70 u - 76 
u 150 u 150 u 140 u 150 
u 73 u 75 u 70 u 76 
u 73 u 75 u 70 u 76 
u 73 u 75 u 70 u 76 

370W 73 550W 75 u 70 u 76 
Aroclor 1250 350W 73 2600W 75 16000W 70 6200W 76 

W denotes "woalherod" 

----

00071. 

Downstream 
27 

eeoc MDL 
~g/kg ~g/kg 

u 14 
u 14 
u 14 

s.z J 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 14 

3S 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 14 
u 140 
u 69 
u • u 
u 
u 09 
u 69 

9200W 69 
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e 

• 

• 

Client 10 
Location 
Percent Solld 

Analyte 

a-BHC 
g-BHC 
1:>-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epoxide 
g-Chlordane 
a-Chlordane 
En-ulfan (I) 
p,p'-0 0 E 
Dieldrin 
Endrin 
p,p'-0 0 0 
Endosulfan (II) 
p,p'-0 OT 
Endrin Aldehyde 
Encosulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 
Aroctor 1 016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

T- 1.7 (Coni) Results of lho Anaiyllls tor PesticldesiPCBs In Tissue 
WA II 2-215 Alltex Fi)OIS Site 

Based on dry weight 

11-215-00113 11-215-00114 11-215-00115 11-215-00116 
. Downstream Downstream Oownstnoam Downstream 

29 26 23 26 
Cone MOL Cone MOL Cone MOL Cone MOL 
~g/kg ~g/kg ~glkg ~g/kg ~g/kg llQI1<g ~glkg IJg/kg 

u 14 u 15 u 17 u 15 
u 14 u 15 u 17 u 15 
u 14 u 15 u 17 u 15 

4.2 J 14 u 15 3.7 J 17 u 15 
u 14 u 15 u 17 u 15 
u 14 u 15 u .17 ·u 15 

13 J 14 15 15 17 J 17 27 15 
u 14 u 15 u 17 u 15 
u 14 .u 15. u 17 u 15 
u 14 u 15 u 17 u 15 
~2 14 ~ 15 M 17 53 15 

u 14 u 15 u 17 u 15 
u 14 u 15 u 17 u 15 
u 14 u 15 u 17· u 15 
u 14 u 15 u 17 u 15 
u 14 u 15 u 17 u 15 
u 14 u 15 u 17 u 15 
u 14 u. 15 u 17 u 15 
u 14 u 15 u 17 u 15 
u 14 u 15 u 17 u 15 
u 140 u 150 u . 170 u 150 
u 68 u 74 u 87 u 77 
u 140 u 150 iJ 170 u 150 
u 68 u 74 u 87 u 77 
u 68 u 74 u 87 u 77 
u 68 u 74 u 87 u 77 
u 68 u 74 u 87 u 77 

Aroclor 1260 4600W 68 6200W 74 9600W 87 16000W 77 

W denotes ''weathered'' 

2215\DB..~07\PESTIIS 0007;.! 

11-215-00117 
Downstream 

24 
Cone MOL 
~g/kg IJg/kg 

u 17 
u 17 
u 17 

2.4 J 17 
u 17 
u 17 

20 17 
u 17 
u 17 
u 17 

sa 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 17 
u 170 
u 83 
u 170 
u 83 
u 83 
u. 83 
u 83 

9000W 83 

-· ----------------=====~======-=-=-=========.......J 
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Cf1011tiO 
Location 
Pert:<!n! Solid 

Analyte 

a-BHC 
g-BHC 
b-BHC 
Heptachlo< 
d-BHC 
Aldrin 
Heptachlor Epoxide 
g-Chlordone 
...Chlordane 
Endosu~an (I) 
p,p'-0 0 E 
Dieldrin 
End lin 
p,p'-000 
Endosulfon (II) 
p,p'-0 0 T 
Endrln Aldehyde 
Endosuifan SUlfate 
Me!hoxyehlo< 
Endrin Ketone 
T0>01pheno 
Aroclcr 1016 
Aroclor 1221 
Aroc!or 1232 
Aroc!or1242 
Amclor 1248 
Amclor 1254 
Amclo< 1260 

W denotes "wolllhered" 

r 

Table 1. 7 (Coni) R- of U. Analywlo fa- Pootic:ldos!PCBs In Tissue 
WA II 2-215 Avtex Flboro Sfte 

Based on dry weight 

MBLK052097 11-21 5-00130 11-215-00131 11-215-00132 
N/A Reference Reference BM1-1 
100 15 16 18 

Cone MOL cone MOL Cone MOL Cone MOL 
IJ9fks ~llii<Q. ~llii<Q ~llii<Q ~llii<Q ~llii<Q ~llii<Q ~llii<Q 

u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 4.6 J 21 
u 4 13 J . 26 u 25 9.3 J 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 6 J 25 u . 21 
u 4 u 26 3J 25 4.2 J 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 u 26 u 25 u 21 
u 4 4.9 J ·26 -u 25 u 21 
u 4 u 26 u 25 u 21 
u 40 u 260 u 250 u 210 
u 20 u 130 u 120 u 11.0 
u 40 u 260 u 250 u 210 
u 20 u 130 u 120 u 110 
u 20 u 130 u 120 u 110 
u 20 u 130 u 120 u 110 
u 20 190W 130 70W J 120 82W J 110 
u 20 u 130 u 120 u 110 

~""!' __ _ 

' 

00073 

BM1-1 
17 

Cone MOL 
~llii<Q ~llii<Q 

u 24 
u 24 
u 24 
u 24 
u 24 
u 24 

8.9 J 24 
u 24 
u 24. 
u 24 
u 24 

3.9 J 24 
u 24 
u 24 
u 24 
u. 24 
u 24 
u 24 
u 24 
u 24 
u 240 
u 120 
u 

• u 
u 
u 

70W J 120 
u 120 
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r 

Client ID 
Location 
Percent Solid 

Ana lyle 

a-BHC 
g-BHC 
1>-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epoxide 

· g-Chlordane 
a-Chlordane 
Endosulfan (I) 
p,p'·D DE 
Dieldrin 
Endrin 
p,p'·D D D 
Enaosulfan (II) 

· p,p'-D D T 
Endrin Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
En-drin Ketone 
Toxaphene 
Aroclor 1 016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

W denotes "weathered" 

2215\DB..IAR\9707\PESTTIS 

Table 1. 7 (Coni) Results of the Analysis for PestlcideoiPCBs In Trssuo 
WA t 2-215 AWllc Flbons Site 

. BaSed cin dry weight .. . . 

11-21 S.00134 11-21S.00135 11··21S.00136 11-21 S.00137 
BM1-2 BM1·2 BM1-3 BM1-3 

20 ' 21 22 21 
Cone MDL Cone MDL Cone MDL Cone MDL 
~glkg ~glkg ~glkg ~glkg ~glkg ~g/kg ~glkg ~glkg 

u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 

11 J 19 7.8 J 19 7.8 J 18 8.1 J 19 
u 19 u 19 15 J 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 

3.8 J 1.9 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 19 u 19 u 18 u 19 
u 190 u 190 u 180 u 190 
u 96' u 93 u 90 u 95 
u 190 u 190 u 180 u 190 
u .96 u 93 u 90 u 95 
u 96 u 93 .U 90 u 95 
u 96 u 93 u 90 u 95 

78W J 96 76W J 93. 81 w J 90 64W J 95 
31 w J 96 u 93 64W J 90 47W J 95 

0007~ 

11-21S.0013S 
BM1-4 

21 
Cone MDL 
~glkg ~glkg 

u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 

63 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 18 
u 180 
u 90 
u 180 
u 90 
u 90 
u 90 

2300W 90 
510W 90 

. ···------==============-=-==============' 
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Table 1.7 (Coni) Rellllls of \he Anaiyols fer PesticldooiPCBs In T-.. 
WA I# 2·215 Avtex Fibers Site . 

Basad en dry ...,;ght 

CUont ID 11-215-00139 11-215-00140 11-215-00237 11·215-00238 
Lccat!on BM1-5 BM1-5 TP-4A-S (22.5c) TP· 7-5 (34.8 tg) NIA 
Percent Solid 24 23 27 28 100 

Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Anolyto l>g/kg !Jglkg ~ IJ9Ik,g ~glkg ~glkg ~glkg ~glkg ~glkg ~/kg 

•-BHC u 17 u 17 u 15 u 15 u 4 
g-BHC u 17 u 17 u 15 u 16 u 4 
1:>-BHC u 17 u 17 u 15 u 15 u 4 
Heptachlor u 17 u 17 u 15 u 16 u 4 
d-BHC u 17 u 17 u 15 u 15 u 4 
Aldrin u 17 u 17 u 15 u 16 u 4 
Hoptoc/11or Epoxldo 8.8 J 17 82 J 17 u 15 u 16 u 4 
g-Chlo<dane u 17 .u 17 u 15 u 16 u 4 
a-Chlordane u 17 u 17 u 15 u 16 u 4 
Endosulfan (I) u 17 u 17 u 15 u 16 u 4 
p,p"-D DE u 17 u 17 u 15 u 16 u 4 
Dleldrin u 17 u 17 u 15 u 16 u 4 
Endrin u 17 u 17 u 15 u 16 u 4 
p,p'·D D D u 17 u 17 u 15 u 16 u 4 
Endos<Jitlln OQ u 17 u 17 u 15 u 16 u 4 
p,p'-DDT u 17 u 17 u 15 u 16 u 4 
Endrln Aldehyde u 17 u 17 u 15 u 16 u 4 
Endoo>Jifan Su~alo u 17 u 17 u 15 u 16 u 4 
Melhoxychlor u 17 u 17 u 15 u 16 u 4 
Endrin i(elono u 17 u 17 u 15 u 16 u 4 
TOlGipheno u 170 u 170 u 150 u 160 u 40 
Ar<>clor1016 u 83 u 85 u 73 u 79 u 20 
Aroclor 1221 u 170 u 170 u 150 u 160 u 

• Aroclor1232 u 83 u 85 u 73 u 79 u 
Aroclor 1242 u 83 u 85 u 73 u 79 u 
Aroelor 1248 u 83 u 85 u 73 u 79 u 
Aroelor 1254 62W J 83 64W J 85 u 73 u 79 u 20 
Aroclor 1260 27W J 83 u 85 740W 73 32W J 79 u 20 

W denotes "woatl1ered" 

• 

OOC75 
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•• 

Client 10 
• L.ocation 

Percent Solid 

Analyte 

a-BHC 
g-BHC 
t>-BHC 
Heptachlor 
d-BHC 
Aldrin 
Heptachlor Epo>dde 
g-Chtordane 
..Chlordane 

. Endosulfan (I) 
p,p'-0 0 E 
Dieldrin 
Endrin 
p,p'-0 0 0 
Endosulfan (II) 
p,p'-0 D T 
Endrin .Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Endlin Ketone 
Toxaphene 
Aroclor 1016 
Aroctor 1221 
Arocior 1232 
Aroclor 1242 
Aroctor 1248 
Aroclor 1254 
Aroctor 1260 

W denotes "weathered" 

11-215-00065 
Sulfate Basin #5 

22 
Con_c 
~glkg 

u 
u 
u 

5.8 J 
u 

5.6 J 
u 
u 
u 
u 

13 J' 
u 
.· 26 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

110W 
110W 

MDL 
~glkg 

18 
1.8 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

180 
91 

180 
91 
91 
91 
91 
91 

OGC76 
2215\DEL'AR\9707\PESTIIS 

11-215-00070 
Outfall 001 

~2B 
.Po_nc_ 
~glkg 

u 
u 
u 
u 
u 
u 

5.5 J 
u 
u 
u 

20 
7.6 J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

200W 
230W 

___ MOL 
~glkg 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

140 
71 

140 
71 
71 
71 
71 
71 
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Table 1.8 Results arthe Analyals ror TAL Metals in Water 
WA- 2-215 Avtex Fibers 

Client 10"" Method Blank 00410 00411 00412 00413 
00419 e l..ocltian Lab Reference BMI-1 BMI-2 BMI-3 Reference No.2 

Analysis Cane MDL Cane MOL Cane MOL Cane MDL Cone MDL Cane MOL 
Parameter Method ~giL 1'91L ~giL ~giL ~giL ~giL ~giL ~giL ~giL ~giL ~giL ~giL 

Aluminum I CAP u 50 u 50 u 50 u 50 u 50 u 50 
Antimony AA-Fur u 2.2 u 2.2 u 2.2 u 22 u 2.2 u 2.2 
Arsenic AA-Fur u 2.2 u 2.2 -- u 2.2 u 2.2 u 22 u 2.2 
Barium I CAP u 3.0 31 3.0 32 3.0 32 3.0 32 3.0 30 3.0 
Beryllium JCAP u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 
Cadmium JCAP u 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 3.0 
calcium JCAP u 100 34000 100 35000 100 34000 100 33000 100 34000 100 
Chromium I CAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Cobalt I CAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Coppoo' I CAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Iron I CAP u 25 77 25 85 25 75 25 73 25 76 25 
Load AA-Fur u 2.2 u 22 u 22 u 2.2 u 2.2 u 2.2 
Mognesium I CAP u 500 11000 500 11000 500 11000 500 11000 500 11000 500 
Manganese I CAP u 2.0 9.2 2.0 18 2.0 16 2.0 12 2.0 7.6 2.0 
Mercury CaldVapor u 0.20 u 020 u 0.20 u 0.20 u 0.20 u 020 
Nickel I CAP u 10 u 10 u 10 u 10 u 10 u 10 
Potauium JCAP u 2000 2800 2000 2500 2000 3000 2000 2000 2000 2600 2000 
So16nlum AA-Fur u 2.2 u 2.2 u 2.2 u 2.2 u 2.2. u 2.2 
Sitve< I CAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Sodium leAP u 500 7400 500 8600 500 8100 500 8000 500 7200 500 
Thallium AA-Fur u 2.2 u 2.2 u 22 u 2.2 u 2.2 u 2.2 
Vanadium JCAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Zinc I CAP u· 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 

... All cf'ltilt IDs (except the Method Blank) should be prefiXed by the alphanumeric "A11-21S.." e 

--

r 

00077 
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Table 1 •. 8 (Con!) ResultS of ll1e Analysis for TAL MetalS In Water 
WAll 2-215 A\'tex Abono 

Client 10- 00414 00415 00601 00602 00603' 00604 e Location Outfall 004 Outfall 005 Sulfate Basin Emergency Polish Pond Outfall 004 
No.1 Pond 

Analysis • Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Pcirameter Method ~giL pgll ~gil ~giL ~giL ~giL ~giL ~gil ~giL ~giL ~giL iJ9IL 

Aluminum I CAP u 50 u 50 140 50 180 50 940 50 200 50 
Antimony AA-Fur u 2.2 u 2.2 u 2.2 u 2.2 u. 2.2 u 2.2 
Arsenic AA-Fur u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 
Barium ICAP 33 3.0 32 3.0. 25 3.0 22 3.0 62 3,0 13 3.0 
Beryllium I CAP u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 
Cadmium I CAP u 3.0. J.J 3.0 u 3.0 u 3.0 u 3.0 u 3.0 
Calcium I CAP 3400b 100 33000 100 37000 100 52000 100 69000 100 24000 100 
Chromium I CAP u 5,0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Coba~ I CAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Copper I CAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Iron I CAP 63 25 59 25 220 25 600 25 1900 25 400 25 
Lead AA-Fur u 2.2. u 2.2 lJ . 4.4 u 2.2 u 2.2 u 4.4 
Magnesium I CAP 11000 500 11000 500 23000. 500 24000 500 14000 500 7300 500 
Manganese ICAP 7.2 2.0 6.0 2.0 120 2.0 290 2.0 1900 2.0 45 2.0 
Mercury Cold Vapor u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0,20 
Nickel I CAP u 10 u 10 u 10 u 10 u 10 u 10 
Potassium I CAP 2700 2000 2700 2000 3600 2000 3900 2000 5400 2000 3700 2000 
Selenium AA..fur u 2.2 u 2.2 u u- u· 2:2 u 2.2 u 2.2 
Silver I CAP u 5.0 u 5.0 u 5.0 5.1 5.0 u 5.0 u 5,0 
Sodium I CAP 8100 500 7800 500 300000 500 31000 500 93000 500 270000 500 
Thallium AA-Fur u 2.2 u 2.2. u 2.2 u 2.2 u 2.2 u 2.2 
vanadium I CAP u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 
Zinc I CAP u 5,0 u 5.0 150 5.0 1700 5.0 240 5.0 59 5.0 

•• All client IDs should be prefll<ed by the alphanumeric "A11-215-" 

r 

0007~ 

2215\0EL IAR\9707\AU. 
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Table 1.8 (Cent) Rosutts of tho AMJysls ror TAL Metals in w-
WAt 2-215Avtox Fibers 

Client Jo•• 00046 00047 
Location Sulfate Basin Fly Ash 

No.5 Basin No.4 

Analysis Cone MDL COne MDL 
Parameter Method ~giL ~giL ~giL ~giL 

Aluminum I CAP u 50 210 50 
Anlimony AA-Fur u 22 u 2.2 
Arsenic AA~Fur u 2.2 18 2.2 
Barium I CAP 66 3.0 28 3.0 
Beryllium I CAP u 2.0 u 2.0 
Cadmium I CAP u 3.0 u 3.0 
Calcium I CAP 39000 100 30000 100 
Chromium I CAP u 5.0 u 5.0 
CObll~ I CAP u 5.0 u 5.0 
Copper I CAP u 5.0 u 5.0 
11"011 I CAP 37 25 93 25· 
Lead AA-Fur u 4.4 u 4.4 
Magnesium I CAP 11000 500 11000 500 
Manganese I CAP 7.0 2.0 23 2.0 
Mercury Cold Vapor u 0.20 u 0.20 
Nickel I CAP u 10 u 10 
Potassium I CAP 3800 2000 5400 2000 
Selenium AA-Fur u 2.2 u 2.2 
Silver I CAP u 5.0 u 5.0 
Sodium I CAP 91000 500 7900 500 
Thallium AA-F\lr u 2.2 u 2.2 
Vanadium I CAP u 5.0 u 5.0 
zjnc I CAP 120 5.0 u 5.0 

~ _,. 

•• All client IDs should be prefiXed by the alphanumeric ''A11-215-" e 

r 
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· Tobie 1.9 Results of the Analysis for TAL Metals in Soil 
WA- 2-215 Avtex Fibers 

Based on Dry we,ight 

Client ID Method Blank 11-21!Xl0044 11-215-00045 11-215-00401 11-215-00402 11-215-00403 
LOcation Lab Sulfate Basin Fly Ash Basin Reference BMI-2 BMI-3 

No.5 No.4 
%Solids 100 18 40 26 61 74 

Anatysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Parameter Method mg/kg mglkg mglkg mg/kg mglkg mglkg mgtkg mglkg mglkg mglkg mglkg mglkg 

Atuminum I CAP u 17 8100 76 14000 Zl 9100 42 4600 18 3000 16 
Antimony I CAP u 6.0 30 27 u 8.2 u 15 u 6.5 u 5.5 
Arsenic AA-Fur u 0.50 17 2.2 72 0.54. 4.7 1.1 2.9 0.50 1.5 0.47 
Barlui'n I CAP u 0.60 100 2.7 510 0.82 93 1.5 40 0.65 29 0.55 
Beryllium I CAP u 0.40 u 1.8 4.4 0.54 u 1.0 . 0.49 0.43 u 0.37 
Cadmium I CAP u 0.50 .6.3 2.2 u 0.68 u 1.2 u 0.54 u 0.46 
Calcium I CAP u 50 40000 220 3700 68 140bo 120 6800 54 1900 46 
Chromium I CAP u 0.50 130 2.2 21 0.68 19 1.2 13 0.54 12 0.46 
Co batt I CAP u 0.50 8.2 2.2 17 0.68 9,9 1.2 6.6 0.54 5.8 0.46 
copper I CAP u 0.90 50 4.0 54 .1.2 16 2.2 7.9 0.97 11 0.83 
Iron I CAP u s:o 17000 40 18000 12 21000 22 14000 9.7 16000 8.3 
Lead I CAP u 4.0 390 18 20 5.4 16 10 12 4.3 10 3.7 
Magnesium ICAP u 50. . 1400 22() 930 68 2300 120 1400 54 680 46 
Manganese I CAP u 0.50 470 2.2 100 0.68 670 1.2 280 0.54 210 0.46 
Mercury Cold Vapor u 0.04 u 0.14 0.45 0.05 0.54 0.10 0.19 0.03 0.2$ 0.03 
Nickel I CAP ·U 1.0 27 4.5 30 1.4 13 2.5 7.3 1.1 7.6 0.92 
Potassium I CAP u 200 u 900 1900 270 ·- 1100 $()() 400 220 27,0 180 
Selenium AA-Fur u 0.50. u 2.2 . 5.8 0.54 u 1.1 u 6.50 u 0.47 . 
Silver I CAP u 0.50 u 2.2 u 0.68 u 1.2 u 0.54 u 0.46 
Sodium I CAP u 50 740 220 320 68 140 120 340 54 130 46 
Thallium AA-Fur u 0.50 u 2.2 1.7 0.54 u 1.1 u 0.50 u 0.47 
Vanadium I CAP u .1.0 29 4.5 69 1.4 26 2.5 16 1.1 14 0.92 
Zinc I CAP u 2.0 200000 45. 110 2.7 69 5.0 49 2.2 67 1.8 

r 

00080 
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Table 1.9 (cent) Rosulla of the AnalysiS for TAL Motalsln son 
WA I 2-215 Avtex Fibers 

Booed on Dry Weight 

Client ID 11-215-00404 11-215-00405 11-215-00406 11-215-00407 11-215-00605 

~~-location BMI-4 BMI-5 BMI-6 BMI-1 Sulfate 6a1in 
No.1 Pond 

,. Solids 64 66 72 55 35 30 

Analysis Cone MDL Cone MDL Cone MDL Cone MOL Cone MOL Cone MDL 
PB!llmetet Method mglkg mgil<g mgli<g mgil<g mglkg mgil<g mglkg mglkg mglkg mgi1<g mglkg mglkg 

Aklminum I CAP 4100 13 4200 17 2800 15 5400 23 8300 28 7900 36 
Antimony I CAP u 4.5 u 6.1 u 5.2 u e.o 11 9.8 u 13 
Anionic AA-Fur 4.3 0.57 4.6 0.51 1.3 0.47 6.0 0.56 7.5 0.96 8.6 0.93 
Barium I CAP 35 0.45 43 0.61 Zl 0.52 54 0.90 96 0.98 75 1.3 
Beryllium I CAP 0.44 0.30 0.50 OAt u 0.35 0.62 0.53 0.79 0.66 u 0.84 
CltdmitJm I CAP u 0.37 u 0.51 u 0.43 u 0.67 3.6 0.82 8.1 1.0 
Cllcium I CAP 12000 37 3200 51 2300 43 7100 67 120000 82 96000 100 
Chromium I CAP 18 0.37 19 0.51 9.6 0.43 15 0.67 44 0.82 48 1.0 
Cobatt I CAP 6.9 0.37 7.7 0.51 5.0 0.43 7.9 0.67 11 0.82 12 1.0 
Copper I CAP 7.0 0.67 11 0.92 4.2 0.78 10 1.2 43 \.5 77 1.9 
Iron I CAP 17000 6.7 15000 9.2 12000 7.8 16000 12 17000 15 16000 19 
Lead I CAP 7.1 3.0 21 4.1 7.4 3.5 21 5.3 120 6.6 180 8.4 
Magnesium I CAP 1900 37 980 51 BOO 43 1600 67 4000 82 2900 100 
Mangomese I CAP 360 0.37 390 0.51 130 0.43 570 0.67 690 0.82 690 1.0 
MerctJry Cold Vapor 0.05 0.03 0.21 0.03 0.07 0.03 0.26 0.04 1.1 0.08 0.91 0.07 
Nickel I CAP 6.6 0.75 11 1.0 5.0 0.87 8.9 1.3 25 .1.6 34 2.1 
Potassium I CAP 310 150 350 200 310 170 430 270 490 330 440 420 
Sf9nium AA-Fur u 0.57 u 0.51 u 0.47 u 0.56 u 0.96 u 0.93 
Silver ICAP u 0.37 u 0.51 u 0.43 u 0.67 u 0.82 u 1 .o 
Sodium I CAP u 37 63 51 u 43 130 67 1700 82 1600 100 
Thanium AA-Fur u 0.57 u 0.51 u 0.47 u 0.56 u 0.96 u 0.93 
Vanadium I CAP 20 0.75 19 1.0 14 0.87 19 1.3 25 \.6 26 2.1 
Zinc I CAP 45 1.5 120 2.0 35 1.7 59 2.7 27000 3.3 44000 4.2 

e 

• 
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Table1.9 (Con!) Rosulls ol1he Anolyojs far TAL Metals in Soil Z:qA\".l:rqwgSt~~\£036\.ll\I::JP\Slt\. 
WA • 2-215 Avtex Fibers 

Based on Dry Weight 

Client ID 11-215-00607 11-215-00605 11-215-00504 11 ,215-00505 11-215-00506 11-215-00507 
Location Polishing VISCOSe PCB Area Treatment Fly Ash Pile Blank 

Pond Creek Plant 
%Solids 27 62 81 80 60 100 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Parameter Method mglkg mglkg mglkg mglkg mglkg mglkg mglkg mg/kg mglkg mglkg ml)/kg mglkg 

Aluminum I CAP 17000 39 13000 20 13000 17 8600 20 13000 23 35 15 
Antimony I CAP u 14 u 7.~ u 6.0 u 7.0 u 8.2 u 5.5 
Arsenic AA-Fur 9.5 \.1 15 0.48 15 0.51 3.7 1.2 75 0.65 u 0.50 
aanum I CAP 180 1.4 120 0.72 46 0.60 120 0.70 1100 0.82 u 0.55 
Beryllium I CAP 1.6 0.91 1.3 0.48 0.73 0.40 1.2 0.47 4.1 0.55 u 0.36 
Cadmium ICAP 10 1.1 0.82 0.60 0.92 0.50 u 0.59 u 0.69 u 0.45 
Calcium I CAP 41000 110 41000 60 19000 50 3000 59 1700 69 54 45 
ChrorrUum I CAP 67 1.1 160 0.60 15. 0.50 15 0.59 21 0.59 u 0.45 
Cobaft ICAP 23 1.1 24 0.60 11 0.50 17 0.59 15 0.99 u 0.45 
Copper I CAP 130 20 98 1.1 17 0.89 16 1.1 46. f.2 u 0.82 
Iron I CAP .38000 20 47000 11 25000 8.9 26000 11 36000 12 51 8.2 
Lead I CAP 140 9.1 180 4.8 32 4.0 25 4.7 15 5.S u 3.6 
Magnesium I CAP 4000 110 1300 60 6100 50 1500 59 970 69 u 45 
Manganese I CAP \400 1.1 960 0.60 49 0.50 .1100 0.59 110 0.59 u 0.45 
Mercury Cold Vapor 1.1 0.12 0.39 0.02 u 0.02 0.34 0.04 0.60 .0.05 u 0.03 
Nickel · I CAP 53 2.3 120 1.2 . 19 0.99 13 1.2 .30 1.4 u 0.91 
Potassium I CAP 1300 460 490 240 310 200 SaO 230 2600 270 u 180 
Selenium AA-Fur u 1.1 1_.0 0.48 u 0.51 u 0.58 6.3 0.65 u 0.50 
Silver ICAP u 1.1 u 0.60 u ().50 u .0.59 u 0.69 u 0.45 
Sodium I CAP 500 110 8600 60 U· 50 310 59 360 59 u 45 
Thallium AA-Fur u 1.1 u CAS u 0.51 u 0.58 1.6 0.65 u 0.50 
Vanadium I CAP 59 2.3 60 1.2 45 0.99 37 1.2 68 1.4 u 0.91 
Zinc I CAP 43000 4.6 470 2.4 410 2.0 710 2.3 36 27 u 1.8 

I e 

• 
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Table1.9 (Coni) Rnulls aflheAnalyoia for TAL MeloJa In Sell 
WA j 2-215 Avtmc Fibers . 

Based an Dry Weight 

Client ID 11-215-00410 11-215-00501 11-215-00502 11-215-00503 
Locotlon Reference Ref"'"""" Wetland Emergency e No.2 An!a Pend 
%Solids 56 85 81 n 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL 
Pcmuneter Me!hCd mgA<g mgll<g mgA<g mglkg mgA<g mglkg mglkg mgA<Q 

Aluminum I CAP 14000 13 8200 11 16000 17 . 3300 19 
Antimony I CAP u 4.5 u 4.0 u 6.0 u 5.7 
Arsonic AA-Fur 3.6 0.55 5.3 0.73 4.7 1.0 2.1 0.50 
Barium I CAP 120 0.45 49 0.40 59 0.60 29 0.57 
Beryllium I CAP 12 0.30 0.83 025 1.7 0.40 u 0.45 
Cadmium I CAP u 0.38 u 0.33 u 0.50 u 0.56 
calcium I CAP 5500 38 27000 33 2000 50 1200 56 
Chromlum I CAP 24 0.38 15 0.33 16 0.50 9.2 0.56 
Ccbatt ICAP 13 0.38 8.8 0.33 12 0.50 6.1 0.56 
Copper I CAP 22 0.69 14 0.59 42 0.69 6.1 1.0 
Iron I CAP 25000 6.ll 26000 5.9 56000 8.9 12000 10 
L .. d I CAP 22 3.0 20 2.6 27 4.0 9.1 4.5 
Magnesium I CAP 2300 38 11000 33 510 50 850 56 
Manganese I CAP 600 0.38 130 0.33 130 0.50 920 0.56 
Mercury Cold Vapor 0.87 0.05 u 0.04 0.07 0.04 0.25 0.03 
NiciCel ICAP 15 0.76 12 0.56 18 0.99 5.9 , .1 
Potassium ICAP 870 150 430 130 340 200 330 220 
Selenium AA-Fur u 0.55 u 0.37 u 0.52 u 0.50 
Silver I CAP u 0.38 u 0.33 u 0.50 u 0.56 
Sodium I CAP 44 38 48 33 u 50 340 56 
ThaiUurn AA-Fur u 0.55 u 0.37 u 0.52 u 0.50 
Vanadium I CAP 36 0.75 38 0.56 40 0.99 12 1.1 
Zinc I CAP 78 1.5 110 1.3 57 2.0 53 2.2 

e 

• 
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Table 1.10 Relllllta oflt1eAnat)'SislorTALMe!alslnTrssue 
WA • 2-215 A ~'!ex Fibers 

Based on Dry Weight 

Client 10 Method Blank C02 Blank .. 1 1 -21 5-00060 1 1 -215-00061 1 1 -215-00062 1 1 -215-00063 
location Lab 051497 Sulrat:e Basin Sulfate Basin Sulfate Basin Sulfate Bas1n 

· No5 NoS NoS NoS 
%Solids 100 NA 19 20 Zl 20 

Analysis Cone MOL Cone MOL Cone MDL Cone MDL Cone MDL Cone MDL 
Parameter Method mg/kg mglkg rngl rngl mgll<g mg/kg mglkg mg/kg mg/kg mg/kg mg/kg mg/kg 

Aluminum I CAP u 5.0 0.0045 0.0025 24 20 u 13 90 15 350 19 
Antimony AA-Fur u 0.20 u 0.0001 u 0.81 u 0.52 u 0.59 u 0.76 
Arsenic AA-Fur u 0.20 u 0.0001 u 0.81 u 0.52 u 0.59 u 0.76 
Barium ICAP u 0.30 0.00022 0.00015 23 1.2 1 1 0.78 31 o.ee · 27 1.1 
Beryllium I CAP u 020 u 0.0001 u 0.81 u 0.52 u 0.59 u. 0.76 
Cadmium I CAP u 0.30 u 0.00015 u 1.2 u 0.78 u o.ee u 1.1 
Calcium I CAP u .10 0.048 0.005 59000 41 62000 26 81000 29 60000 38 
Chromium I CAP u 0.50 0.002 0.00025 3".2 2.0 2.0 1.3 2.4 1.5 3.2 1.9 
Cobatt I CAP u 0.50 u 0.00025 ·u 2.0 u 1.3 u 1.5 u 1.9 
Copper_ ICAP u 0.50 .u 0.00025 3.3 .2.0 11i 1.3 3 1.5 42 1.9 
Iron I CAP u 2.5. o:o11 0.0013 00 10 97 6.5 170 7.4 480 9.6 
Lead AA-Fur u 0.20 0.0004 0.0001 u 0.81 u 6.52 u 0.59 2.3 0.76 
Magnesium I CAP u 50 u 0.025 2000 200. 2000 130 2200 150 2000 190 
Manganese I CAP u 0.20 0.00014 0.0001 11 0.81 10 0.52 15 0.59 24 0.76 .. Mercury Cold Vapor u 0.04 u 0.00002 0.16 0.16 u 0.17 u 0.13 u 0.14 
Niekel ICAP u 1.0 u 0.0005 u 4.1 u 2.6 u 2.9 u 3.8 
Potassium I CAP u 200 .u 0.10 12000 810 15000 520 10000 590 13000 760 
Selenium AA-Fur u 0.20 u 0.0001 1.6 0.81 1.3 0.52 2.3 0.59 2.4 0.76 
SUver I CAP u 0.50 u 0.00025 u 2.0 u 1.3 u 1.5 u 1.9 
Sodium_ I CAP u 50 0.057 0.025 4800 200 4400 130 5300 150 6100 190 
Thallium AA-Fur u 0.20 u 0.0001 u . b.81 

- u 0.52 u 0.59 u 0.76 
Vanadium I CAP u 0.50 .U 0.00025 u 2.0 u 1.3 u 1.5 2.1 1.9 
Zinc I CAP u 0.50 0.00083 0.00025 420 2:o· 300 1.3 420 1.5 1300 1.9 

r 
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Tobie 1.10 (Coni) R-of the Analysis for TAL Meta1o In Tlosue 
WAtt2-215 Avtox Fibers 

Boiled on Dry Weight - CllentiO 11-215-00064 11-215-00065 11-215-00070 11-215-00071 11-215-00072 11-215-00073 

Location Sulfate Basin Sulfa!e Bolin Outfall Outfall Outfall 
NoS NoS 001 001 001 

%Solids 20 22 28 28 :29 

~ Cone MDL Cone MOL Cone MDL Cone MOL Cone MDL Cone MDL 

l'll<Wnete< Method mglkg mglk,g mglkg mg./kg mglkg mglkg mglkg mg./kg mglkg mgl1cg mgl1cg mgA<g 

Aluminum I CAP u 19 u 19 u 14 u 14 u 17 u 1S 
Antimony AA~Fur u 0.78 u 0.78 u 0.56 u 0.57 u 0.57 u 0.56 
Aloenlc AA-Fur u 0.78 ·U 1.S u 1.1 u 0.57 u 0.67 u 0.58 
Borlum ICAP 6.9 1.2 9.4 1.1 2.6 0.84 2.9 0.85 2.7 1.0 3.7 0.88 
Beryllium I CAP u 0.78 u 0.76 u 0.56 u 0.57 u 0.67 u 0.58 
Cadmium I CAP u 1.2 u 1.1 u 0.84 u 0.85 u 1.0 u 0.88 
Calcium I CAP :zaooo 39 57000 38 34000 28 32000 28 39000 33 50000 :29 
Ctvomium I CAP u 1.9 2 1.9 u 1.4 u 1.4 2.1 1.7 u 1.5 
~ !CAP u 1.9 u 1.9 u 1.4 u 1.4 u 1.7 u 1.5 
Coppor I CAP 4.4 1.9 6.3 1.9 10 1.4 1.5 1.4 17 1.7 u 1.5 
Iron I CAP 6B 9.7 60 9.6 28 7.0 46 7.1 40 8.3 52 7.3 
Loed AA-Fur u 0.78 u 0.76 u 0.56 u 0.57 u 0.67 u 0.58 
M11gnesium ICAP 1500 190 1800 190 1100 140 1200 140 1300 170 1600 150 
Monganesa I CAP 5.2 0.78 5.5 0.76 as 0.56 13 0.57 16 0.67 14 0.58 
Morcury Cold Vapor u 0.2 0.19 0.19 0.69 0.13 0.74 0.14 0.67 0.13 1.0 0.17 
Nickel I CAP u 3.9 u 3.8 u 2.8 u 2.8 u 3.3 u 2.9 
Polaaslum I CAP 14000 780 12000 760 9100 560 10000 570 10000 670 12000 580 
Stlenlum AA-Fur 1.7 0.78 1.4 0.76 1.1 0.56 1.1 0.57 1.3 0.67 1.4 0.58 
Silve< I CAP u 1.9 u 1.9 u 1.4 u 1.4 u l.7 u 1.5 
Sodium I CAP 3500 190 4800 190 3600 140 3500 140 3400 170 4400 150 
Thallium AA-Fur u 0.78 u 0.76 u 0.56 u 0.57 u 0.67 u 0.58 
Vanadium I CAP u 1.9 u 1.9 u 1.4 u 1.4 u 1.7 u 1.5 
Zlne I CAP 280 1.9 300 1.9 50 1.4 63 1.4 61 1.7 86 1.5 

-

r 
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Toble1.10 (Coni) Results oltheAnaiylls lor TAL Metals in Tissue 
WA- 2-215 Avtex Fibers 

Based on Dry Weight 

Client 10 11-215-00074 11-215-00075 11··215-00076 11-215-00077 11-215-00080 11-21S.OOOS1 
Location Outfall Outfall Outfall Outfall 'Reference. Reference 

001 001 001 001 
'l6 Solids 27 25 26 28 25 29 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Parameter Method mglkg mglkg mglkg mglkg m~1<g mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

Aluminum I CAP u 14 u 14 u 13 31 14 u 11 u 8.5 
Antimony AAMFur u o:55 u 0.54 u 0.53 u 0.58 u 0.43 u 0.34 
Arsenic AA-Fur u 0.55 u 0.54 u 0.53 u 0.58 u 0.43 u 0.34 
Barium I CAP 3.6 0.83 2.4 0.81 2.8 0.8 2.4 0.86 2.4 0.65 2.6 0.51 
Beryllium I CAP u 0.55 ·u 0.54 u 0.53' u 0.58 u 0.43 u 0.34 
Cadmium !CAP u 0.83 u 0.81 u .0.8 u 0.86 u 0.65 u 0.51 
Calclum I CAP 50000 28 43000 27 44000 27 38000 29 36000 22 32000 17 
Chromium ICAP • 1.7 1.4 1.9 1.4 1.5 1.3 u 1.4 2.1 1 .1 2.5 0.85 
Coba~ I CAP u 1.4 u 1.4 u 1.3 u 1.4 u 1.1 u 0.85 

.. 

Copper I CAP 2.5 1.4 u 1.4 u 1.3 u 1.4 2.9 1.1 1.8 0.85 
Iron I CAP 28 6.9 39 6.8 42 6.7 79 7.2 46 5.4 47 4.3 
Lead AA-Fur u 0.55 u 0.54 u 0.53 u 0.58 u 0.43 u 0~34 
Magnesium I CAP 1500 140 1500 140 1500 130 1400 140 1400 110 1300 85 
Manganese I CAP 21 0.55· 11 0.54 13 0.53 21 0.58 9.6 0.43 13 0.34. . . Mercury Cold Vapor 0.55 0.12 0.89 0.16 Cl.71 0.13 0.70 0.12 0.69 0.11 0.62 0.12 
Nickel I CAP u 2.8 u 2.7 u 2.7 u 2.9 u 2.2 u 1.7 
Potassium ICAP · 11000 550 12000 540 11000 530 12000 580 12000 430 11000 340 
Selenium AA-Fur 1.3- 0.55 1.4 0.54 1.8 0.53 1.8 0.58 1.4 0.43 1.3 0.34 
Silver I CAP u 1.4 u 1.4 u 1.3 u 1.4 u 1.1 u 0.85 
Sodium I CAP 3900 140 4000 140 3900 130 3900 140 4200 110 3200 85 
Thallium AA-Fur u 0.55 u 0.54 u 0.53 .. u 0.58 u .· 0.43 u 0.34 
Vanadium I CAP u 1.4 u 1.4 u 1.3 u 1.4 u 1.1 u 0.85 
Zinc ICAP 67 1.4 82 1.4 81 1.3 68 1.4 79 1.1 64 0.85 

e 

' 

• 

r 
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Tobie 1.10 (Coni) Results ol the Analysis lor TAL Metals in TissUe 
WA ~ 2-215 Avtex Flbln 

Buod on Dry Weight 

Clleot ID 11-215-00082 11-215-000133 11-215-00084 11-215-00085 11-215-00086 
11.7 Location Reference Reference Reference Reference Reference 

'!!.Solids 29 27 29 29 29 

Analysis Cone MDL Cone- MDL Cone MOL Cone MDL COne MDL COne MOL 
Parameter Method mgJ1<g mgJ1<g mgJicg mgJicg mgJicg mgJicg mgJicg mgJicg mgJicg mgJicg mgJicg mgJ1<g 

Aluminum I CAP u 8.7 u 10 12 10 u 1.1 u 14 u 13 
Antimony AA-Fur u 0.35 u 0.42 u 0.42 u 0.45 u 0.54 u 0.5< 
Amenlc AA-Fur u 0.35 u 0.42 u 0.42 u 0.45 u· 0.54 u 0.5:< 
Barium I CAP 3.0 0.52 3 0.53 3.5 0.53 3.3 0.67 2.8 0.82 3.8 0.7li 
Beryllium I CAP u 0.35 u 0.42 u 0.42 u 0.45 .U 0.54 u 0.5~ 
Codmlum !CAP u 0.52 u 0.53 u 0.53 u 0.87 u 0.82 u 0.7li 
C.lcium lCAP 40000 17 35000 21 35000 21 42000 22 38000 27 34000 210 
Cluomlum I CAP 1.2 0.87 1.3 1.0 u 1.0 1.6 1.1 1.4 1.4 u 1.< 
Cabal I CAP u 0.87 u 1.0 u 1.0 u 1.1 u 1.4 u 1.< 
~ I CAP 1.2 0.87 1.4 1.0 1.8 1.0 1.7 1.1 1.5 1.4 u u 

'""' I CAP 32 4.4 36 5.2 38 5.2 <10 5.6 32 6.8 24 6.t 
Load AA-fur u 0.35 u 0.42 u 0.42 0.49 0.45 u 0.54 u 0.5: 
Magnesium I CAP 1400 87 1300 100 1200 100 1400 110 1300 1<10 1200 13( 
Manganese I CAP 13 0.:35 11 0.42 25 0.42 15 0.45 12 0.54 17 0,5'; 
Mercury Cold Vapor 0.97 0.13 0.74 0.14 0.66 0.13 0.51 0.11 0.81 0.12 0.66 0.1~ 
N'ICkel I CAP u L7 u 2-1 u 2.1 u 2.2 u 2.7 u 2.( 
Potassium I CAP 11000 350 10000 420 9900 420 10000 450 9900 5<10 8900 52( 

SelenitJm AA·Fur 1.2 0.35 1.3 0.42 1.4 0.42 1.1 0.45 1.1 0.54 1.0 0.5: 
sa- I CAP u 0.87 u 1.0 u 1.0 .u 1.1 u 1.4 u 1.: 
Sodium I CAP 3500 87 3600 100 3100 100 3600 110 3200 140 2900 13( 
Thanlum AA-Fur u 0.35 u 0.42 u 0.42 u 0.45 u 0.54 u 0.5: 
Vanadium I CAP u 0.87 u 1.0 u 1.0 u 1.1 u 1.4 u 1.: 
Zlnc I CAP 73 0.87 74 1.0 54 1.0 71 1.1 60 1.4 61 1.: 

r 
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Table 1.10 (cant) Resulls of the Anolyois lor TAL Metals in TISSue 
WA 112·215 A-mot F\bOn; 

Based on Dry Welgh1 

Client ID Method Blank 11-215-00201 11-215-00202 11-215-00203 11-215-00204 11-215-00205 
Location Lab TF-6-9 REF.-5-19 REF.-2-11 WA-7-7"" TP-3-19 
'l6 Solids 100 -'ZT 30 26 30 7J 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MOL Cone MDL 
Parameter Method mglkg mglkg mg/kg mglkg mg!kg mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

Aluminum I CAP u 5.0 63 \6 290 16 29 15 47 14 53 13 
Antimony AA-Fur u 0.20 u 0.65 u 0.65 u 0.62 u 0.57 u 0.52 
Arsenic AA-Fur (J 0.20 u 0.65 u 0.65 u 0.62 u 0.57 u 0.52 
Barium ICAP u 0.30 6.1 0.98 6.7 0.98 22 0.93 5 0.66 14 0.76 
Beryllium ICAP u 0.20 u 0.65 . u 0.65 u 0.62 u 0.57 u 0.52 
Cadmium I CAP u 0.30 u 0.96 1.0 0.96 u 0.93 u 0.86 u 0.78 
Galcium I CAP u . 10 42000 33 35000 33 26000 31 12000 29 52000 26 
Chromium I CAP u 0.50 2.3 1.6 26 1.6 \.6 1.5 2~5 1.4 2.6 1.3 
Coba~ I CAP u 0.50 u 1.6 1.6 ,1.6. u 1.5 u 1.4 u 1.3 
Copper I CAP u 0.50 . 7.2 1.6 10 1.6 7:4 1.5 13 1.4 6.6 1.3 
Iron I CAP u 2.5 290 a~ 1 700 8.2 230 7.7 250 7.1 260 6.5 
Lead AA-Fur u 0.20 u 0.65 1.2 0.65 u 0.62 u 0.57 29 0.52 
Magnestum I CAP u 50 1600 \60 1200 160 13.00 150 1100- 140 1600 130 
Manganese I CAP u 0.20 6.3 0.65 23 0~65. 13" 0.62 12 0.57 4.3 0.52 
Mercury Cold Vapor u 0.04 u 0.17 0.23 0.15 u 0.16 u 0.12 u 0.17 
Nickel I CAP u 1.0 u 3.3 u 3.3 u 3.1 u 2.9 u 26 
Potassium ICAP ·u 200 10000 650 9300 659 11000 620 9100 570 11000 520 
Selenium AA·Fur u 0.20 u 0.65 24 0.65 u 0.62 1.6 0.57 u 0.52 
Silver I CAP u 0.50 u 1.6 IJ 1.6 u 1.5 u 1.4 .u 1.3 
sodium I CAP u 50 4500 160 4400 160 4200 150 4000 140 4800 130 
Thallium AA-Fur u 0.20 u 0.65 JJ. . o:es u 0.62 u 0.57 u 0.52 
Vanadium I CAP u 0.50 u 1.6 u 1.6 u 1.5 u 1.4 u 1.3 
Zinc I CAP u 0.50 94 1.6 180 1.6 91 1.5 92 1.4 100 1.3 

•• .On chain of custody 1-215-006 the location of sample 11-215-00204 is lifited as 'WA-?-7'. 

-'1-----

• 
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Toble1.10 (Cent) Rl!lllltlo of the Anolysls fer TAL Metals in TISSUII 
WA. 2·215 Avtex Fibons 

Based on Dry Weig111 

CllentlD 11-215-00206 11-215-00207 11-215-00208 11-215-00209 11-215-00210 
LDc:otlon FA-11J..8 FA-10-10 WA·A-5/J REF-8-1 REF-8-7 
%Solids 31 24 29 :30 29 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Parameter Molhod mQ1l<ll mgil<g mfllkll rng/kS mfllkll mfllkll mgil<g mg/kg rng/lc; mglkg mglkg mg/kg 

Alumfn1JQ1 I CAP 120 14 100 15 91 11 94 9,7 110 9.7 1:30 1~ 
Antimony M..fur u 0.55 u 0.65 u 0.45 u 0.39 u 0.39 u 0.41! 
~lc AA-<'ut u 0.55 0.72 0.65 0.59 0.45 u 0.39 u 0.39 u 0.41! 
Barium I CAP 38 0.82 15 0.99 4.1 0.68 5.2 0.58 5.2 0.58 32 O~i.i: 
Beryllium \CAP u 0.55 u 0.56 u 0.45 u 0.39 u 0.39 u 0.4C 
Cadmium I CAP u 0.82 u 0.99 0.96 0.68 u 0.58 0.73 0.58 u O.T.i 
Colclum I CAP 3:3000 27 45000 33 29000 23 40000 19 :30000 19 :30000 2• 
ChrcrrUum !CAP 3.1 1.4 3.3 1.5 1.5 1.1 2.5 0.97 2.8 0.97 1.9 1~ 
Cobalt I CAP u 1.4 u 1.5 u 1 '1 u 0.97 u 0.97 u 1.: 
Copper !CAP 8.4 1.4 8.5 1.5 11 1.1 9.3 0.97 10 0.97 7.7 1.: 
Iron I CAP 370 5.8 300 8.2 440 5.7 350 4.8 450 4.8 280 E 
Load AA...fur u 0.55 u 0.65 5.5 0.45 1.3 0.39 1.2 0.39 u 0.41 
Mogneslum I CAP 1400 140 1900 160 1000 110 1200 97 1000 97 1600 12( 
Mango~ I CAP 4.5 0.55 5.4 0.56 11 0.45 5.9 0.39 5.9 0.39 38 0.41 
MemJry Cold Vapor u 0.11 u 0.18 0.24 0.1 • 025 0.13 0.21 0.14 u 0.1· 
Nickel I CAP u 2.7 u 3.3 u 23 u 1.9 u 1.9 u 2· 
Poblssium I CAP 9400 550 1:3000 560 8700 450 8400 390, 8400 390 12000 48! 
Selenium AA-Fur 4.9 0.55 3.9 0.56 3.8 0.45 1.9 0.39 . 2.2 0.39 u 0.41 
Silver I CAP u 1.4 u 1.6 u 1 '1 u 0.97 u 0.97 u 1.: 
Sodium I CAP 3800 140 4200 160 4500 110 4300 97 4500 97 4200 12( 
Thallium AA-Fur u 0.55 u 0.55 u 0.45 u 0.39 u 0.39 u 0.41 
Vanadium I CAP u 1.4 u 1.5 u 1.1 u 0.97 u 0.97 u 1 .: 
Zinc I CAP 95 1.4 100 1.6 1:30 1.1 140 0.97 1:30 0.97 81 1 .: 

• 
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Tobie 1.10 (Coni} Results of the Allllllyois ror TAL MetaJa in Tissoo 
WA # 2-215 Avtex FiberS 

Based on Drt We!gtrt 

Client ID 11-21 S.00212 11-:il S.00213 11-21s.oo214 11·21 S.00215 . 11·21 S.00216 11-21s.oo217 
Location REF-2-10 REF-5-10 REF·1-17 REF-4-17 REF-5-9 FA-1Q.8 
%Solids 25 31 32 25 29 27 

Analysis Cone MDL Cone MDL Cone: MDL Cone MDL Cone MDL Cone MDL 
Parameter Method mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

Aluminum I CAP 46 19 110 15 290 9.8 260 10 140 13 260 15 
Antimony AA-Fur u 0.76 u 0.60 u 0.39 u 0.40 u 0.52 u 0.59 
Arsenic AA-Fur u 0.76 u 0.60 0.49 0.39 0.49 0.40 0.55 0.52 '1.1 0.59 
Barium ICAP 46 1.1 21 0.89 12 0.59 14 0.61 3.9 0.78 38 0.89 
Beryllium ICAP u 0.76 u 0.60 u 0.39 u 0.40 u 0.52 u 0.59 
Cadmium I CAP u 1.1 u 0.89 0.74 0.59 u 0.61 1.6 0.78 u 0.89 
Calcium I CAP 23000 36 5.6000 30 260CO 20 31000 20 31000 25 39000 30 
Chromium I.CAP 22 ,1.9 <.1 1.5 . 4.0 ci.9s 2.2 1.0 2.1 1.3 3.1 1.5 
Cobalt ICAP u 1.9 u 1.5 u 0.98 u 1.0 1.8 1.3 U. 1.5 
Copper !CAP 8.9 1.9 12 1.5 13 0.98. 15 1.0 11 1.3 11 1.5 
Iron ICAP 210 9.5 .300 7.5 730 4.9 760 5.1 410 6.5 520 7.4 
Lead AA-Fur u 0.76 13 0.60 1.3 0.39 o:T7 0.40 2.1 0.52 u 0.59 
Magnesium I CAP 1500 100 1500 150 1200 98 1100 100 1100 130 1600 150 
Manganese I CAP 34 0.76 6.1 0.60 . 46 0.39 19 0.40 . 9.1 0.52 7.7 0.59 
Mercury Cold Vapor u 0.15 0.49 0.12 0.21 0.11 0.21 o.i4 0.27 0.13 u 0.15 
Nickel I CAP u 3.8 u 3.0 u 2.0 u 2.0 u 2.6 u 3 
Potassium I CAP 12000 760 8900 600 8000 300 8900 400 8800 520 . 11000 500 
Selenium AA-Fur u 0.76 1.5 0.60. 2.3 . 0.39 2.2 . 0.40 2.5 0.52 3.3 0.59 
Silver I CAP u 1.9 u 1.5 u . 0.98 u 1.0 u \.3 u. 1,5 
Sodium I CAP 3900 190 4300 150 4000 98 5100 100 4500 130 4000 . 150 
Thallium AA-Fur u 0.76 u 0.60 u 0.39 u 0.40 u 0.52 u 0.59 
Vanadium I CAP u 1.9 u 1.5 0.98 0.98 1.1 1.0 u 1.3 2.2 1.5 
Zinc I CAP 83 1.9 1.40 1.5 140 0.98 130 1.0 240 1.3 120 1.5 

r 
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Tobie 1.10 (Cent) R- cflhe Anllysis lor TAL l\lelaJS in Tlssue 
WA 112-215 Avtox Flbn 

Baoed on Dry Weight 

.Client ID 11-215-00218 
Lccotion FA-1().9 
~ Sollds 32 

Analysis Cone MDL 
Pa~er Method mg/1<g mg/1<g 

Aluminum I .CAP 250 13 
Antimony AA-Fur u 0.51 
Arsenic AA-Fur 0.87 0.51 
Barium I CAP 24 o.n 
Beryllium I CAP u 0.51 
Cadmium I CAP u o.n 
Calcium I CAP 22000 26 
Chromium I .CAP 1.6 1.3 
.Cabo~ I .CAP u 1.3 
.Copper I .CAP 6.5 1.3 
iron I .CAP 490 6.4 
Lead AA-Fur u 0.51 
Magnesium I CAP 1100 130 
Manganese I .CAP 9.9 0.51 
Mercury Cold Vapcr u 0.14 
Nickel I .CAP u 2.6 
Potassium I .CAP 8100 510 
Selenium AA-Fur 22 0.51 
Silver I.CAP u 1.3 
Sodium I .CAP 3700 130 
Thallium AA-Fur u 0.51 
Vanadium I CAP 1.7 1.3. 
Zinc I .CAP 74 1.3 

-

_...,___ 
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Table 1.10 (Cent) Rosu!ts of the Analysis for TAL Metals in Tissue 
WA # 2·215 A VIe< Abers 

Based on Dr~ Weight 

Client ID Method Blank 11-215-00232 11-215-00233 11-215-00234 11-215-00235 11-215-00236 
Location Lab TP-1·1 TP-2-2 REF-5-9 WA-NORTH-20 WA-SOUTH-17 
%Solids 100 30 -28 24 35 29 

Analysis Cone MDL Cone MDL CoriC MDL Cone MOL Cone MDL Cone .MDL 
Parameter Method mg/kg mg/kg mglkg mg/kg mgll<g inglkg mglkg mg/kg mglkg mglkg mglkg mglkg 

Aluminum ICAP u 5.0 72 15 71 15 48 26 58 13 76 14 
Antimony AA-Fur u 0.20 u 0.59 u 0.61 u 1.1 u 0.50 u 0.55 
Arseni~ AA-Fur u 0.20 u 0.59 u 0.61 u 1.1 u 0.60 u 0.55 
Barium I CAP u 0.30 9.8. 0.89 3.3 0.92 29 1.6 7.5 0.76 9.1 0.82 
Beryllium I CAP u 0.20 u 0.59 u 0.61 u 1.1 u 0.50 u 0.55 
Cadmium ICAP u 0.30 u 0.89 u 0.92 u 1.6 u 0.76 u 0.82 
Calcium ICAP u 10 49000 .3() . 32COO 31 23000 53 23000 25 29000 27 
Chromium I CAP u 0.50. u 1.5 1.1 1.5 u 2.6 u 1.3 1.6 1.4 
Coba~ I CAP ·u 0.50 u 1.5 u . 1.5 u 2.6 u 1.3 u 1.4 
Copper I CAP u 0.50 7.2 1.5 8.4 1.5 20 2.6 7.6 1.3 10 1.4 
Iron I CAP u 2.5 290 7.4 240 7.7 250 13 230 6.3 280 6.8 
Lead AA-Fur 026 020 u 0.59 u 0.61 u 1.1 14 0.50 u 0.55 
Magnesium I CAP u 50 1700 150 1<100 150 1300 260 1_100 .130 1300 140 
Manganese I CAP u 020 6.0 0.59 62. 0.61 22 1.1 6.6 0.50 12 0.55 
Mercury Col~ Vapor u 0.04 u 0.14 u 0.14 u 0.17 0.08 0.08 u 0.15 

" " Nickel I CAP u 1.0 u 3.0 . u 3.1 u 5.3 u 2.5 u 2.7 
~ Potassium ICAP u 200 11000 590 9500 610 11000 1100 7800 500 9900 550 

selenium AA-Fur u 0.20 u 0.59 u 0.61 u 1.1 1.2 0.50 1.1 0.55 
Silver ICAP u o:so u 1.5 u 1.5 u 2.6 u 1.3 u 1.4 
Sodium ICAP u 50 4100 150 3800 150 . 4400 260 3700 130 4300 140 
Thallium AA-fur u 0.20 . u 0.59 u 0.61 u 1.1 u 0.50 u 0.55 
Vanadium I CAP u 0.50 u 1.5 u· -1.5 u 2.6 u 1.3 u 1.4 
Zinc I CAP u 0.50 110 ).5 90 1.5 86 2.6 93 1.3 120 1.4 

• 
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Table1.10 (Cent) Reoutts of the Analysis lor TAL Mobols In Tlssue 
WA" 2-215 AYII!lC Fibers 

Based '"' Dry Weight 

ClleniiD 11-215-00090 11-215-00091 11-215-00092 11-215-00093 11-21S-00094 

~~ Locotlon OUTFALL002 OUTFALL002 OUTFALL002 OUTFALL002 OUTFALL002 0 00: 
.,. Solids 27 28 26 27 28 

Anllysls Cone MDL Cone MDL Cone MDL Ccnc MDL Ccnc MDL Ccnc MDL 
Poramoter Method mglkg mgllcg mgll<g mglkg mgllcg mglkg mgncg mglkg mg/l<g mglkg mg/l<g l!1gJ1q 

Aluminum !CAP 43 12 25~ 15 23 18 u 14 31 14 u 1 
Antimony AA..fur u 0.48 u 0.59 u 0.71 u 0.57 u 0.58 u 0.7 
Arsenic AA-Fur u 0.48 u 0.59 u 0.71 u 0.57 u 0.58 u 0.7 
Barium !CAP 3.4 0.72 2.7 0.88 4 1.1 2.1 0.85 1.8 0.84 6.7 1. 
lle<ymtJm !CAP u 0.48 u 0.59 u 0.71 u 0.57 u 0.58 u 0.7 
cadmium !CAP u 0.72 u 0.88 u 1.1 u 0.85 u 0.84 u 1. 
Colclum !CAP 34000 24 41000 29 41000 35 38000 28 34000 28 50000 3 
Chromium !CAP u 1.2 u 1.5 u 1.8 2.7 1.4 2.5 1.4 ,u 1. 
Cobol !CAP u 1.2 .U 1.5 u 1.8 u 1.4 u 1.4 u 1. 
Ccppli !CAP 4.1 1.2 1.6 1.5 2.5 1.8 2.3 1.4 1.8 1.4 2.9 1 
Iron !CAP 92 6.0 '46 7.4 37 e.e 84 7.1 51 7.0 54 9 
LNd AA-Fur u 0.48 u 0.59 u 0.71 u 0.57 u 0.58 u O.i 
Magnesium !CAP 1400 120 1400 150 1400 180 1400 140 1300 140 1600 ~~ 

Mlngonese !CAP 22 0.48 22 0.59 22 0.71 16 0.57 13 0.58 17' O.i 
Mercury Cclc!Vapor 0.82 0.16 0.95 0 .. 14 0.81 0.16 o.a5 0.11 0.8 0.16 0.89 0.1 
Nickol I CAP u 2.4 u 2.9 u 3.5 u 2.8 u 2.8 u 3 
Potauium !CAP 12000 480 10000 590 11000 710 11000 570 10000 580 12000 ~ 
Selenfum AA-Fur 1.2 0.48 1.3 0.59 1 0.71 1.3 0.57 1.2 0.58 1.3 O.i 
Silver !CAP u 1.2 u 1.5 u 1.8 u 1.4 u 1.4' u 1 
SoditJrn !CAP 3400 120 3SOO 150 3700 180 3600 140 3300 140 4500 H 
Thllllium AA-Fur u 0.48 u 0.59 u 0.71 u 0.57 u 0.58 u o.; 
Vanadium !CAP u 1.2 u 1.5 u 1.8 u 1.4 . u 1.4 u 1 
Zinc !CAP 58 1.2 73 1.5 67 1.8 77 1.4 eo 1.4 90 1 

-
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Table 1.10 (Cant) RI!SU!Is of the Analysis for TAL Metals in r,..ue 
Ill( A# 2-215Avte>c Fibeni 

B•sed on D~l Weight 

Client ID 11-21 5'00096 11-215-00097 11-215-00100 , -215-00101 1 1 -215-00102 11-215-00103 

e Location OUTFAU002 OUTFALL002 OUTFAU004 OUTFALL004 OUTFAU004 OUTFALL004 
%Solids 28 27 '28 26 26 25 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
.Parameter Method mglkg mglkg mglkg mglkg mglkg mglkg mglkg mg/kg mglkg mglkg mglkg mglkg 

Aluminum I CAP 15 8.3 u 17 _21 16 '26 14 69 17 40 ,16 
Antimony AA-Fur u 0.33 u 0.67 u 0.64 u 0.56 u 0.69 u 0.62 
Arsenic AA-Fur ~u 0.33 u 0.67 u 0.64 u .o.$6 u 0.69 u 0.62 
Barium I CAP 3~5 0.5 '2.9 1.0 3.2 0.97 6.5 _0.83 1.9 1.0 . 3.8 0.93 
Beryilium I CAP u 0.33 u 0.67 u 0.64 u 0.56 u 0.69 u 0.62 
Cadmium I CAP u 0.5 u LO u 0.97 u 0.83 u 1.0 u 0.93 
Calcium I CAP 31000 17 37000 33 31000 32 48000 28 28000 34 34000 31 
Chromium I CAP 1.5 o:83 u 1.7 u 1.6 2.3 1.4 u 1.7 u 1.6 
Ccbatt ICAP u 0.83 u 1.7 .u ~· 1.6 u 1.4 .u 1.7 u 1.6 
Copper I CAP 3.7 0.83 2.3 1.7 3.1 1.6 2.4 1.4 2.6 1.7 2.2 1.6 
Iron I CAP 34 4.2 59 8.3 33 8.0 70 6.9 82 8.6 65 7.8 
Lead AA-Fur u 0.33 u 0.67 u 0Jl4 u Q.56 0.96 0.69 u 0.62 
Magnesium I CAP 1200 83 1300 170 1200 '160 1400 140 1300 170 1400 160 
Manganese I CAP . 16 0.33 ~1 8 0.67 11 0.64 32 0.56 9.0 0.69 14 0.62 
Mercury Cold Val"'r o.n 0.09 0.66 0.13 1.00 0.13 0.58 o:12 0.89 0.14 0.64 0.14 
Nickel I CAP u 1.7 u 3.3 ·u 3.2. u 28 u 3.4 u 3.1 
Potassium I CAP 11000 330 11000 670 10000 640 9100 560 11000 690 11000 620 
Selenium AA-Fur 0.93 0.3:i .. 1.2 o.ot 0.82 0.64 1.1 0.56 1.1 0.69 0.86 0.62 
Silver I CAP u 0.83 u 1.7 u 1.6 u 1.4 u 1.7 u 1.6 
Sodium I CAP 3200 83 3800 170 3000 160 4900 140 3000 170 3200 160 
Thallium AA-Fur u 0.33 u 0.67 IJ 0.64 u 0.56 u 0.69 u 0.62 
Vanadium I CAP u 0.83 u 1.7 IJ 1.6 u 1.4 u 1.7 u 1.6 
Zinc I CAP 62 0.83 82 1.7 ~ 61 1.6 91 1.4 62 1.7 70 1.6 

' 

• 
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Table I. \0 (cant) Rosutts af the Anlllyslo lor TAL Metal& in n ...... 
WA II 2-215 Alltl!X Flbon 

Based on Dry Weight 

Cllont 10 11-21S.00104 11-21 S.001 05 11-21S.00106 11-21 S.001 07 11-21S.OOIIO 11-2IS.0011' 
Location OUTFALL004 OUTFAU004 OUTFALL004 OUTFALL004 DOWNSTREAM 

DO-EA 
"Solids 26 26 27 26 28 

Analysis Cone MDL Cone MDL Cone MDL Cane MDL Cone MDL Cone MOl 
Paramotor Method IT1(li1<Q mglkg mglkg IT1(li1<Q mglkg IT1(li1<Q mglkg mglkg IT1(li1<Q IT1(li1<Q IT1(li1<Q mgil< 

Aluminum !CAP iff 18 43 14 50 13 u 12 26 15 15 
Antimony AA-Fur u 0.71 u 0.57 u 0.50 u 0.49 u 0.59 u 0.! 
Arsenic AA-Fur u 0.71 u 0.57 u 0.50 u 0.49 . u 0.59 u a.: 
Barium !CAP 5.2 1.1 4.4 0.86 5.6 0.75 2.5 0.74 22 o.aa 2.9 O.i 
Beryllium !CAP u 0.71 u 0.57 u 0.50 u 0.49 u 0.59 u 0.! 
cadmium !CAP u 1.1 u 0.86 u 0.75 u 0.74 u o.aa u 0.~ 
Colcium !CAP 41000 35 55000 29 42000 25 40000 25 35000 29 51000 
Chromium !CAP 22 1.8 u 1.4 1.9 1.3 1.5 1.2 u 1.5 1.5 1 
Cobo.lt !CAP u 1.8 u 1.4 u 1.3 u 1.2 u 1.5 u 1 
Copper !CAP 5.4 1.8 3.3 1.4 2.0 1.3 1.9 1.2 4 1.5 25 1 
Iron !CAP 83 8.9 82 7.1 65 5.3 53 5.1 55 7.3 41 E 
Load AA-Fur u 0.71 u 0.57 u 0.50 u 0.49 u 0.59 u 0.! 
Magnoslum !CAP 1400 180 1600 140 1400 130 1400 120 '1200 150 1800 1: 
Manganese !CAP 18 0.71 16 0.57 17 0.50 13 0.49 10 0.59 30 OJ 
Mercury Cold Vapor 0.54 0.15 0.64 0.14 o.n 0.12 0.70 0.12 0.71 0.00 0.73 0 .. 
Nickel !CAP u 3.6 u 29 u 2.5 u 25 u 2.9 u ~ 
Potalslum I CAP 11000 '710 10000 570 10000 500 9700 490 9200 590 13000 5. 
Selenium AA-Fur 0.71 0.71 1.2 0.57 0.64 0.50 1.0 0.49 1.7 0.59 1.3 D. 
Sllvor !CAP u 1.8 u 1.4 u 1.3 u 1.2 u 1.5 u 1 
Sodium !CAP 3500 180 4100 140 3700 130 4000 120 3600 150 3800 1 
Thanlum AA~Fur u 0.71 u 0.57 u 0.50 u 0.49 u 0.59 u 0. 
Vanadium !CAP u 1.8 u 1.4 u 1.3 u 1.2 u 1.5 u 
Zinc !CAP 67 1.8 87 1.4 84 1.3 79 1.2 66 1.5 86 

, 
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' 

Clien!ID 
L!lg!tion 

%~ds-

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
eoban 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
ThalliUm 
VanadiUm 
Zinc 

Analysis 
Method 

ICAP 
AA-Fur 
AA-Fur -
I CAP 
I CAP 
I CAP 
I CAP 
ICAP 
I CAP 
I CAP 
I CAP 
AA-Fur 
I CAP 
I CAP 
Cold Vapor 
I CAP 
I CAP 
AA-Fur 
I CAP 
I CAP 
AA-Fur 
I CAP 
I CAP 

2215\DEL\AR\9707\ALL 

. 11-215-015n:z 11-21s-oo113 11-2·1s-oo_114 11-21s-oo115 
DOWNSTREAM DOWNSTREAM DOWNSTREAM DOWNSTREAM 

Z1 29 26"'--~~- ~-

Cone MDL Co11_c_ __ MRL 
m9'k!l mg/k!l - mglkg mglkg 

25 
u 
u 

2.8 
u 
u 

41000 
u 
u 

28 
48 
u 

1400 
22 

0.81 
·u 

11000 
1.4 
u 

3500 
u 
u 

07 

19 
0.78 
0.78 

--1.2 
0.78 
12 
39 
1.9 
1.9 
1.9 
9.7 

0.78 
190 

0.78 
0.16 
3.9 
780 
0.78 

1.9 
190 

0.78 
1.9 
1.9 

u 
u 

. u 
1.7 
u 
u 

38000 
u 
u 

1.8 
32 
u 

1400 
11 

'0.44 
u 

11000 
1.6 
u 

3700 
u 
u 

82 

18 
0.73 
0.73 

1.1 
0.73 

1.1 
36 
1.8 

'1.8 
1.8 
9.1 

0.73 
180 

0.73 
0.15 

3.6 
73/:) 

0.73 
1.8 

180 
0;73 

1.8 
1.8 ' 

00096 

COlle' MDL Cone MDL 

m~~glk~ ~ITig/kg mglkg 

u 
u 
u 

3.2 
u 
u 

51000 
1.5 
u 
3 

49 
.U 

1500 
28 

0.62 
U. 

11000 
L2 
u 

4500 
li 
u 

100 

----

9.3 
0.37 

-0.37 
0.56 
0.37 
0.56 

19 
0.93 
0.93 
0.93 

4.7 
0.37 

93 
0.37' 
0.11 

1.9 
370 
0.37 
0.93 

93 
0.37 
0.93 
0.93-

'14 
u 
u 

3.3. 
u 
u 

43000 
1.8 
u 

.1.5 
23 
u 

1600 
19 

o.li5 
u 

14000 
1.1 
u 

3500 
u 
u 

71 

11 
0.45 
0.45 
0.65 
0.45 
0.68 

23 
1.1 
1:1 
1.1 
5.7 

0.45 
110 

0.45 
0.13 
2.3 
450 

0.45 
1 '1 

110 
0.45 

1.1 
1.1 

11-215-00115 
DOWNSTREAM 

25 

Cone MDL 
mglkg mglkg 

u 10 
u 0.41 
u 0.41 

1.5 0.51 
u 0.41 
u 0.61 

31000 20 
1.2 1.0 
u 1.0 

5.8 1.0 
35 5.1 
u 0.41 

1400 100 
10 0.41 

0.6 0.13 
u 20 

12000 410 
1.1 0.41 
u 1.0 

3300 100 
u 0.41 
u 1.0 

65 1.0 

11-215-00117 
DOWNSTREAM 

24 

Cone MDL 
mglkg mglkg 

u 
u 
u 

3.6 
u 
u 

53000 
1.5 
u 

3.3 
53 
u 

1600 
22 
1.0 
u 

12000 
0.65 

u 
'4500 

u 
u 

99 

12 
0.48 
0.48 
0.72 

_.0.48 
'u.72 
g24 

~~; 
(;"'12 
~6.0 
:>1.48 
§120 
:>1.48 
;il.10 
6?:·4 
f480 
-aJ.48 
2.12 
@120 
§1.48 
fi)1.2 
-3:1.2 
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T- \.10(COnt) R-DIIheAnalyoialorTALMolalsin Tissue 
WA 112-215 Avtmc Fibers 

Buod on DIY Weight 

Client 10 Method Blank 11-215-00006 11-215-00219 11-215-00220 11-215-00221 
11F" l..ocotion lJb Sulfate Basin No 5 FA-Hl·.S REF-1--8 REF-1-17 

'llo Solid& \00 23 34 28 25 

Analysis Cone MDL Cone MDL cone MOL Cone MDL Cone MOL Cone MOL 
Parameter Melhod TT1lllkll mglkg TT1lllkll mglkg mglkg mglkg TT1lllkll mglkg TT1lllkll mglkg TT1lllkll TT1lllkll 

Aluminum I CAP u 5.0 ea 19 ea \2 120 12 290 17 26 14 
Antimony AA-Fur u 0.20 u 0.74 u 0.48 u 0.48 u o.ea u 0.55 
Arsenic AA-Fur u 0.20 u 0.74 u 0.48 u 0.48 u o.ea u 0.55 
Barium I CAP u 0.30 \8 1.1 14 0.72 5.8 0.89 42 1.0 13 0.82 
B«',1fium I CAP u 0.20 u 0.74 u 0.48 u 0.48 u o.ea u 0.55 
cadmium I CAP u 0.30 u 1.1 u 0.72 0.73 0.89 u 1.0 u 0.82 
C&lcltJm I CAP u 10 5eooo 37 17000 24 40000 23 26000 34 18000 27 
Chromium I CAP u 0.50 25 1.9 u 1.2 2.5 1.2 2.8 1.7 1.5 1.4 
COOoJt I CAP u 0.50 u 1.9 u 1.2 u 1.2 .u 1.7 u 1.4 
Copper ICAP u 0.50 20 1.9 6.5 1.2 10 1.2 9.9 \.7 12 1.4 
Iron I CAP u 25 150 9.3 260 6 400 5.8 400 8.5 300 e.e 
LOid AA-Fur u 0.20 u 0.74 u 0.48 1.3 0.48 u 0.68 u o.se 
Magnesium I CAP u 50 1700 190 960 120 1300 120 1600 170 1400 14C 
Manganese I CAP u 0.20 11 0.74 7.0 0.48 8.1 0.48 39 0.68 11 o.se 
MeraJ')' Cold Vapor u 0.04 u 0.17 u 0.09 0.22 0.11 u 0.16 u 0.1.:: 
Nickel I CAP u 1.0 u 3.7 u 2.4 u 23 -U 3.4 u. 2.i 
Polllulurn I CAP u 200 11000 740 7200 480 9400 480 12000 680 13000 55( 

Selenium AA-Fur u 0.20 1.0 0.74 3.1 0.48 2.5 0.46 u 0.68 5.9 0.~ 

Silver I CAP u 0.50 u 1.9 u 1.2 u 1.2 u 1.7 u 1.< 
Sooflum I CAP u 50 4800 190 3100 120 4600 120 3900 170 4100 14C 
Thllffiurn AA-Fur u 0.20 u 0.74 u 0.48 u 0.46 u 0.68 u 0.5; 
Vanadium I CAP u 0.50 u 1.9 u 1.2 u 1.2 u 1.7 u 1.• 
Zinc I CAP u 0.50 360 1.9 67 1.2 \60 1.2 -78 1.7 93 1.• 

r 
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Table 1.10 (Cent) Results of the Analysis for TAL Metals in TISsue 
· ~- · -----~--- WA- 2-215 Avt.x Fibers 

Based on Dry Weight 

Client 10 11-215-00223 11-215-00224 11-215-00225 11-215-00226 11-215-00227 11-215-00228 
Location FA-10-9 REF-5-20 REF-5-19 REF-2-12 FA-1().10 FA-11-2 
%Solids 29 27 30 26 28 26 

Analysis Cone MDL Cone MDL C~m:: MDL COne: MDL Cone MDL cone. MDL 
Parameter Method mglkg mglkg mglkg mg/kg mgli<g mg/kg mg/kg mg/kg mglkg mg/kg mg/kg mg/kg 

Aluminum I CAP 180 12 100 13 2'10 9.6 45 15 240 i 1 170 16 
Antimony AA~Fur u o:so u .0.53 u 0.38 u 0.58 u 0.45 u 0.66 
Arsenic AA-Fur 0.97 0.50 u 0.53 0.46 0.38 u 0.58 0.83 0.45 u 0.66 
Barium \CAP 33 0.74 25 0.79 6.1 0.58 .38 0.87 38 0.68 19 0.99 
Beryllium \CAP u 0.50 u 0.53 u 0.38 u 0.58 u 0.45 u 0.66 
Cadmium \CAP u 0.74 u 0.79 u 0.58 u 0.~7 u 0.68 u 0.99 
Calcium \CAP 25000 25 21000 26 19000 19 26000 29 38000 23 25000 33 
ChrOinium \CAP 2.1 12 1.8 1.3 1.1 0.96 1.6 1.5 3.1 1.1 2.6 1.6 
Caban \CAP u 1.2 u 1.3 u a:96 u 1.5 u 1.1 u 1.6 
Copper I CAP 11 1.2 9.8 1.3 15 0.96 8.4 1.5 7.9 1.1 8.7 1.6 
Iron \CAP 380 6.2 270 6.6 560 4.8 190 7.3 620 5,6 450 8.2 
lead AA-Fur u 0.50 10 0.53 0.1!1 0.38 u 0.58 u 0.45 u 0.66 
Magnesium \CAP 1300 . 120 1500 130 830 96 1400 150 1600 110 1600 150 
Manganese \CAP 7.5 0.50 50 0.53 13 0.38 25 0.58 72 0.45 8.3 0.66 
Mercury Cold Vapor u 0.11 u 0.13 0.15 0.10 u 0.13 u 0.12 u 0.15 
Nickel I CAP u 2.5 u 2.6 u 1.9 u 2.9 u 2.3 u 3.3 
POtassium \CAP 11000 500 12000 530 7500 380 11000 580 11000 450 13000 650 
Selenium AA-Fur 2.9 0.50 u 0.53 1.4 0.38 u 0.58 2.9 0.45 4.2 0,66 
Silver \CAP u 1.2 u 1.3 u 0.96 u 1.5 u 1.1 u 1.6 
Sodium lCAP 3300 120 4200 130 4000 96 3800 150 4200 110 3600 160 
Thallium AA-Fur u 0.50 u 0.53 u 0.38 u 0.58 u 0.45 u 0.66 
Vanadium ICAP 1.4 1.2 u 1.3 u 0.96 U· 1.5 12 1.1 u 1.6 
Zinc \CAP 96 1.2 84 1.3 97 0.96 76 1.5 100 L1 100 1.6 

• 
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Tablei.IO (Cent) R- allheAnalyaiafor TAL Melala in Tlaue 
WA 1112-215 A\'lec Flbors 

Based en Dry Weight 

CUen!ID 11-215-00229 11-215-00230 11-215-00231 11-215-00130 11-215-00131 
L.ocltlon REF-6-10 FA-10-18 TP-1-2 Reference Reference 
'b Solids 30 26 30 15 15 

• 
Analysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 

Pamnoloc Method mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg n¢1 

Aluminum I CAP 120 11 440 15 120 13 470 20 880 20 55 1 
AnUmony AA..f'ur u 0.42 u 0.54 u 0.51 u 0.60 u 0.78 u 0.5 
Arsenic AA..f'ur 0.44 0.42 0.99 0.54 u 0.51 2.9 0.60 3.4 0.78 3.4 0.6 
Bart urn !CAP 4.5 0.63 25 0.95 6 0.77 11 1.2 --12 1.2 4.6 0.9 
Becyflium I CAP u 0.42 u 0.54 u 0.51 u 0.80 u 0.78 u 0.6 
C&dmlum I CAP 1.2 0.63 u 0.95 u 0.77 u 1.2 u 1.2 u 0.6 
C&Jcium I CAP 31000 21 35000 32 35000 26 4200 40 3000 39 1700 ~ 
Chromium I CAP 2.5 1.1 3.4 1-6 2.4 1.3 2.5 2.0 2.9 2.0 1.7 1 
~tt I CAP u 1.1 u 1.6 u 1.3 u 2.0 u 2.0 u 1 
~ I CAP 9.5 1.1 22 1.5 6.3 1.3 44 2.0 30 2.0 35 1 
Iron I CAP 310 5.3 1100 8 260 5.4 1100 10 970 9.8 240 8 
IMd AA-Fur 1.1 0.42 u 0.54 u 0.51 0.92 0.80 0.78 0.78 u 0.( 
Magnesium I CAP 1100 110 1900 160 1400 130 950 200 590 200 700 1< 
~ I CAP 7.4 0.42 12 0.54 6.5 0.51 43 0.60 32 0.78 13 0.1 
Meteury Cold Vapor 0.15 0.10 u 0.14 u 0.10 1.0 0.20 0.85 0.19 0.73 o: 
Nickol I CAP u 2.1 u 3.2 u 2.6 u 4.0 u 3.9 u 3 
Pota&Sium I CAP 8900 420 13000 640 9400 510 2700 800 2100 760 2000 6E 
~lenlum AA-Fur 2.4 0.42 4.9 0.64 u 0.51 1.9 0.60 2.5 0.78 2.6 O.f 
Si!Yer I CAP u 1.1 u 1.5 u 1.3 u 2.0 u 2.0 u 1 
Sodium I CAP 4400 110 4000 160 3700 130 2100 . 200 1600 200 1800 1< 
Thalll<lm AA-Fur u 0.42 u 0.64 u 0.51 u 0.60 u 0.78 u O.f 
VanacfJUm I CAP u 1.1 1.7 1.6 u 1.3 u 2.0 u 2.0 u 1 
Zinc I CAP 140 1.1 100 1.6 85 1.3 190 2.0 130 2.0 120 1 

-

--
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l(j . ~·. -· f;ilf,; 1. lO (Cant) Results of the A1'1alysis fer TAL Metals in Tissue 
~ · ·· ··-- ccc· .. C.CC--.~ _:._ ··-wA' 2-215 AV!ex. Fibers ,;: 
0 Based on DJy Weight 
"' "' .. ~-.::: :.·:.,.,"~~--. 
<0 

cnenfJD 11-215-00133 ..•.. J 1.-21!;,!Xl134. .. - 11-215-00135 11-215-00136 11-215-00137 11-215-00136 "' 0 . BMi-i . " Location BM1-2 BM1-2 BM1-3 BM1-3 BM1-4 er %Solids 18 - 20 20 22 21 21 
--

l'. Analysis Cone MDL .. Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
~ or. ~~rameter Me1.hod ITlQ/k.Q mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

" 
Aluminum I CAP 120 22 480 15 ~70 15 110 16 74 14 84 19 
Antimony AA-Fur u 0.90 u 0.60 u 0.50 u 0.64 u 0.57 0.75 0.76 
Arsenic AA~Fur 3.6 0.90 3.4 0.60 3.3 0.1?0 2.8 0.64 1.8 0.57 3.1 0.76 
Barium I CAP 5.4 . : 1.3 8.3 0.90 8.4 0.90 5.2 0.96 3.4 0.85 5.1 1.1 
Beryllium I CAP u 0.90 u 0.60 u 0.60 u 0.64 u 0.57 u 0.76 
Cadmium I CAP u 1.3 u • 0.90 u 0.90 u 0.96 u 0.85 u 1.1 
Calcium I CAP 1500 45 5800 30 10000 : 30 3300 32 1900 28 7600 36 
Chromium I CAP u 2.2 u 1.5 2.0 1.5 u 1.6 u 1.4 2.7 1.9 
Cobaft I CAP u 2.2 u 1.5 u 1.5 u 1.6 u 1.4 u 1.9 
Copper I CAP 35 2.2 43 1.5 32 1.5 27 1.6 16 1.4 25 1.9 
Iron I CAP 360 11 860 7.5 770 7.5 320 8.0 200 7.1 260 9.5 
Lead AA-Fur u 0.90 0.60 0.60 u 0.60 0.73 0.64 u 0.57 u 0.76 
Magnesium I CAP 790 220 610 150 590 156 630 160 400 140 630 190 
Manganese I CAP 17 0.90 32 0.60 30 0.60 16 0.64 8.3 0.57 13 0.76 
Mercury Cold Vapor 0.79 0.18 0.91 0.15 0.58 0.15 0.58 0.17 0.49 0.14 0.47 0.16 
Nickei I CAP u 4:5 u 3.0 u 3.0 u 3.2 u 2.8 u 3.8 
Potassium I CAP 2100 900 1800 600 1900 600 2100 840 1300 570 2000 760 
Selenium AA-Fur 2.5 0.90 2.2 0.60 2.0 0.60 22. 0.64 1.4 0.57 2.4 0.76 
Silver I CAP u 2.2 u 1.5 u 1.5 u 1.6 u .1.4 IJ 1.9 
Sodium I CAP 2000---220 920 150 980 150 1200 160 790 140 1500 190 
Thallium AA-Fur u 0.90 u 0.60 u 0.60 u 0.64 u 0.57 u 0.76 
Vanadium I CAP u 2.2 u 1.5 u 1.5 u 1.6 u 1.4 u 1.9 
Zinc I CAP 140 2.2 ... 100 1.5 100 1.5 110 1.6 70 1.4 140 1.9 

e 

• 
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Table 1.10 (Cent) R- of ll1e Analysis tor TAL Metals in Tissue 
WA 112-215 Avtm< Fibers 

Based on Dry Weigh! 

Cllen!ID 11-21 5-00139 11-21 5-00140 11-215-00237 11-215-00ZlB 
Location BM1-5 BM1-5 TP-4A-8 TP-7-5 e %Solids 24 23 27 28 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL 
Parameter Motilod mg/l<g mglkg mg/l<g mg/l<g mglkg mg/l<g mg/l<g mg/l<g 

Aluminum I CAP 74 12 60 18 170 12 74 11 
Antimony AA-Fur u 0.48 u 0.70 u 0.47 u 0.43 
Arsenic AA-Fur 3.1 0.48 3.3 0.70 u 0.47 u 0.43 
Barium I CAP 4.2 0.72 4.3 1.1 4.6 0.71 12 0.64 
Beryllium I CAP u 0.48 u 0.70 u 0.47 u 0.43 
cadmium I CAP u 0.72 u 1.1 u 0.71 u 0.64 
Calcium I CAP 4700 24 4700 35 23000 24 58000 21 
Chromium I CAP 1.7 1.2 4.7 1.8 1.6 1.2 21 1.1 
c-~ I CAP u 1.2 u 1.8 u 1.2 u 1.1 
Copper I CAP 27 1.2 38 1.8 11 1.2 7.0 1.1 
Iron I CAP 300 6.0 230 8.8 350 5.9 240 5.3 
Load AA-Fur u 0.48 u 0.70 u 0.47 u 0.43 
Magnesium ICAP BOO 120 610 180 1400 120 2000 110 
Manganese I CAP 9.7 0.48 10 0.70 13 0.47 8.4 0.43 
Me=Jry Cold Vapor 0.56 0.12 0.52 0.15 u 0.10 u 0.10 
Nickel I CAP u 2.4 u 3.5 u 24 u 2.1 
Potassium I CAP 2100 480 2100 700 10000 470 11000 430 
Selenium AA-Fur 2.0 0.5 2.0 0.70 . 0.61 0.47 u 0.43 
Silver I CAP u 1.2 u 1.8 u 1.2 u 1.1 
Sodium I CAP 890 120 980 180 4100 120 5100 110 
Thallium AA-Fur u 0.48 u 0.70 u 0.47 u 0.43 
Vanadium I CAP u 1.2 u 1.8 u 1.2 u 1.1 
Zinc I CAP 90 1.2 94 1.8 110 1.2 110 1.1 

e 

r 
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E! 
. - ----------- ~-----~ ..... ------------------------------

Ta~ 1.11 R~<>ft:he Analysis I« Metals In Soil 
~ WA/12-215 Alllex Fibers 

il' EI'!S<d 011 Pry Weght 
<0 :g 

Client 10 Method Blank • 81 14 H5 15 A2 .., 

er Location Lab 81 14 H5 15 A2 
%Solids 100 100 100 100 100 100 

------~-

@. Analysis . Cone MOL Cone MDL Cone MDL Cone MOL Cone MDL cone MOL .., 
Parameter Method mgll<g mgll<g mgll<g mgll<g mgll<g mg/kg mgll<g mgll<g mgll<g mgll<g mgll<g mgll<g 

Arsenic I CAP u 7.5 u 6.9 u 7.2 u 7.1 u 6.3 u 7.3 
Cadmium I CAP u 0.50 u 0.46 u 0.46 u. . 0.47 0.47 0.42 u 0.49 
Chromium I CAP u 0.50 13 0.46 22 Cl.48 15 0.47 21 0.42 ~2 0.49 
Copper I CAP u 0.90 7.0 0.83 9.7 0.87 12 0.85 23 0.76 11 0.87 
Iron I CAP 11 9.Q 22000 8.3 24000 8.7 15000. 8.5 24000 7.6 18000 8.7 
Lead I CAP u 4.0 13 3.7 28 3.8 160 3.8 150 3.4 73 3.9 
Zinc I CAP 2.0 2.0 28 1.8 92 1.9 150 1.9 210 1.7 170 1.9 

Client 10 A3 A4 AO 80 XRF5 XRF34 
Location A3 A4 AO BQ RIVER UPLAND 
% Soflds 100 100 100 100 100 100 

Analysis Cone MOL cone MOL Cone MDL Cone MDL Cone MDL Cone MOL 
Parameter Method mg/leg mgll<g mg/leg mglkg mgll<g mg/leg mg/leg mg/leg mg/leg mglkg mgll<g mglkg 

Arsenic I CAP u 7.5 u 7.5 u ~7.4 
~. 

u 7.1 u 7.4 50 7.5 
Cadmium I CAP u 0.50 u 0.50 u 0.50 0.14 0.47 u 0.50 u 0.50 
Chromium I CAP 10 0.50 16 0.50 18 0.50 16 0.47 9.0 0.50 12 0.50 
Copper I CAP 16 0.90 22 0.90 31 0.89 80 0.85 2.8 0.89 28 0.90 
Iron I CAP 14000 9.0 26000 9.0 24000 8.9 21000 8.5 9100 8.9 17000 9.0 
Lead ICAP 46 4.0 46 4.0 .140 4.0 390 3.8 8.1 4.0 11 4.0 
Zinc ICAP 290 2.0 410 2.0 690 2.0 680 1.9 19 2.0 22 2.0 

• 
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Tobie 1.11 (Cent) R-of the Anolylls fer Mo!aJs In Soli 
WA- 2-215Avtex Fibers 

Based on Dry Weight 

C11oot ID XRF25 XRF37 XRF38 XRF32 XRF31 XRF30 
Location FLY ASH UPLAND UPLAND UPLAND UPLAND UPLAND 
%Solido 100 100 ·1oo 100 100 100 

Analysis Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL Cone MDL 
Porlme!er Method mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

Arsenic I CAP 84 7.5 u 7.2 u 7.5 u 6.9 u 7.1 u 7.3 
Gadmlum I CAP u 0.50 u 0.46 u 0.50 u 0.46 u 0.46 u 0.49 
Chromium !CAP 17 0.50 9.5 0.46 13 0.50 16 0.46 17 0.46 17 0.49 
Copper !CAP 39 0.90 19 0.87 25 0.90 20 0.83 21 0.86 21 0.87 
Iron !CAP 16000 9.0 15000 8.7 21000 9.0 23000 8.3 23000 8.6 22000 8.7 
Lead !CAP 15 4.0 200 3.8 170 4.0 25 3.7 ·24 3.8 24 3.9 
Zinc !CAP 39 2.0 220 1.9 420 2.0 960 1.6 1100 1.9 1300 1.9 

Client ID XRF21 
location UPLAND 
%Solids 100 

Analysis Cone MDL 
Pln!TlOter Method mg/kg mglkg -. "' ~ 4,-- -·· 

Arsenic I CAl' u 7.3 
cadmium I CAP u 0.49 
Chromium I CAP 21 0.49 
Copper I CAP 13 0.87 
I roo I CAP 26000 8.7 
Leod !CAP 26 3.9 
Zinc \CAP 1700 1.9 

--

r 
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• 

QA/QC for VOC 

Each sample was spikt:d with a three component mixture of CLP surrogate standards consisting of toluene­
d,. 4-bromofluorobe=ne and dibromofluoromctbane. The surrogate percem recoveries for the water 
samples, listed in Table 2.1, ranged from 86 to 111. AU sixty values were within the acceptable QC limits. 

The surrogate percent recoVeries for the soil samples, liisted in Table 2.2, raoged from 12to 163. Eighty­
seven out of one hundred and four reponed values wen: within the acceptable QC limits. One percent 
recovery was not reponed because of matrix interfereru:e. 

The percent recoveries of the laboratory control samplellaborarory control sample duplicaie (LCS!LCSD) 
analysis for the water samples, listed in Table 2.3, ranged from 101 to 113. All ten values were within the 
acceptable QC limits. The relative percent differences (RPDs), also listed in Table 2.3, raoged from 0 (zero) 
to 5. QC!imits are nouvailableJor_tlteRPDs for this analysis. 

Sample li-215-00414 was ehosen for !hi: matrix spikt:!Jruitrix spike duplicate (MS/MSD) analyses for the 
water samples. The percent recoveries, ranging froin 100 to 111, are listed in Table 2.4. AUten values 
were within the acceptable QC limits. The relative perr.em differences, also listed in Table 2.4, raoged from 
I to 9, and all 5 were within the accepable QC limits. 

The percent recoveries of the laboratory control sample/laboratory control sample duplicate (LCS/LCSD) 
analysis for the soil samples, listed in Table 2.5. ranged frqm 90.to ll5. All thirty values were within the 
acceptable QC limits. The relative percem differences (RPDs), also listed in Table 2.5, raoged from 0 (zero) 
to 18. QC limi!S are not avajlableJor the RPDs f0uhis analysis. 

Samples 11-215.00501 and 11-215.00605 were chosen for the matrix spike/matrix spike duplicate 
(MS/MSD) analyses for the soil samples. The percent recoveries, raliging from 85 to 197, are listed in 
Table 2.6. Seventeen out of twenty' values were .within the aecepfuble QC limits. The relative percent 
differences, also listed in Table 2.6, raoged from 0 (zero) to 66. and nine out of ten values were within the 
acceptable QC limits. 
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Tlble 2.1 R- ol U. Simlglllll R.....,_ 
lorVOCinW.. 

WA' 2-215 Avtex Flbors 

51 52 S3 TcUI 
Sample ID (TOL) (BFB) (DBF) Out 

VBLK1 108 111 108 0 
LC51 108 108 109 0 

LC501 108 111 108 0 
215-00414 M5 108 101 100 0 

215-00414 M5D 110 108 108 0 
215-00414 105 108 gg 0 

11-215-00045 105 108 ff7 .o 
11-215-00410 108 105 ge 0 
11-2.15-00411 108 105 92 0 
11-215-00412 108 109 86 0 
11-215-00413 104 105 99 0 
11-215-00415 100 100 96 0 
11-215-00417 108 107 101 0 
11-215-00418 103 101 96 0 
11-215-00419 104 103 9B 0 
11-215-00601 103 99 94 0 
11-215-00602 105 108 92 0 
11-215-00603 103 105 96 0 
11-215-00604 104 104 96 0 
11-215-00047 105 101 gg 0 

QC Limits 

51 (TOL) =Toluene-dB 83-110 
52 (BFB) z Bromonuorobenzene 83-115 
53 (DBF) = Dibromofluoromethane 83-118 

' 
00105 
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Tillie 2.2 Results cf the SUITCgMa Recoveries 
for VOC In Sci 

WAf 2·215 A·~ex Fibl!rl 

51 52 53 Total 
SampieiD {TOL) (BFB) (DBF) Out 

. VBLK1 103 102 106 0 
LC51 104 101 106 0 

LC5D1 106 104 108 0 
11-215-00402 106 93 106 0 
11-215-00407 97 79 95 0 
11-215-00408 106 105 105 0. 
11-215-00409 107 108 101 0 
11·21 5-00602 108 \01 108 0 
11·215-00603 108 97 108 0 

VBLK2 98 96 95 0 
LC52 98 94 96 0 

LC5D2 103 101 112 0 
215-00601 M5 86 61 • 96 1 

. 215-00601 M5D 90 66' 100 1 
. 11-215-00601 84 62' 97 1 

11·215-00044 85 68' 85 1 
'-11-1!15-00045 79. 20' 163. 3 

11-215-00401 82 56' 86 1 
11·21 5-00404 83 67' 84 1 
11·215-00405 93 82 96 0 
11·215-00406 96 81 96 0 

· · ·-no2-15-0041 o 94 85 94 0 
11·215-00504 91 85 93 0 
11·21S.OOSOS 92 74 103 0 
11-215-00606 60. 32. 83 2 
11-215-00607 77' 46' 76. 3 
11-215-00608 93 77 89 0 

VBLK3 100. 102 92 0 
11-215-00605 93' 76 96 0 

11·215-00606 M5 101 82 127. 1 
LCS3. 106 110 102 0 

11-215-00606 M5D B8 63' 96 1 
11-215-00403 97 90 93 0 

LC5D3 106 Hl§ ____ 102. 0 
11 ;21 s:oosoo - 8:2 - 12' Ml 2 

QC Umits 

51 {TOL) =Toluene-dB 81·117 
52 (BFB) = Bromonuorobenzene 74-121 
S3 (DBF) = Dibromonuoromethane 80-120 

---
' 
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T- 2.3 R-of tt. LCSII.CSO Anllyois lor VOC In W-
WA 12-215 Avtmc Fi>ors 

Sample 10: LCS e Spike Sample LCS LCSD QC 
Ponome!or Added Cone. Roc '!1. Roc '!1. Umils 

~ jJgil. ~giL Roc jJgil. Roc RPD Roc 

1,1:0icliloroo!hene 10 0 10.63 11J6 10.62 1()6 0 7S:125 
Tr1chloroolhene 10 u 10.95 109 11.34 113 3 78-127 
Benzene 10 u 10.90 109 11.25 113 3 78-124 
Toluene 10 u 10.25 103 10.63 106 4 74-129 
Chlorobenzene 10 u 10.10 101 10.156 107 5 -74-128 

r 
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Tllble 2.4 Rllda afthl MSIMSD ~fOr VOC In Water 
WA 112-215 A\Oiox Fllon 

Sample ID; 11.-215-00414 

Spike Sample MS MSD 
Parameter Added Cone. Rec 'lb Rec 'lb 

IJ!liL IJiliL ~giL Rec ~g/1. Rec RPD 

'{ ,\ablchlci'Oethene \a 0 \6.8 \08 \0.\ \01 I 
Trichloroethene 10 u 11.1 111 10.9 109 2 
Benzene 10 u 10.9 109 10.0 100 9 

-Toluene 10 u 10.2 102 10.1 101 1 
Chlorobenzene 10 u 10.3 103 10.1 101 2 

0010~ 
2215\08.\AR\9707W.L 

QC 
Limits 

RPD Rec 

ao m:\25 
40 78-127 
40 78-124 
40 74-129 
40 61-150 
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T- 2.5 R- cfll• LCSJLCSO Anliylio for VOC In Sci 
WAI2·215Avta-

Samplo ID: LCS 1 

Spike Slunplo LCS LCSD QC 
Parameter Added Ccnc. Roc 'II. Roc 'II. Limits 

IIQI1<g llgllrg JJgAcg Roc JJgAcg Roc RPD Roc 

\ , \ -OiChiOiiietheiii 50. 0 49026 §lj 45.15 90 9 830116 
Triehlcn>othene 50 u 52.45 105 49.98 100 5 87-115 
Benmne 50 u 51.03 102 48.84 9B 4 87-115 
Tcluene 50 u 50.42 101 47.53 95· 6 85-115 
Chlcr-nzene 50 u 51.56 103 48.25 97 7 86-114 

S.mplo 10: LCS 2 

Spike Somplo LCS LCSD QC 
Panlmeter Added Ccnc. Roc 'II. Roc 'II. Umits 

JJ!ll1<g IJ!llkg ~g/klJ Roc ~ Roc RPD Roc 

1,1-Dichlcn:>othene 50 u 49.80 lao 57.71 115 15 830116 
Trichlorce!hene 50 u 49.50 99 54.90 110 10 87-116 
Benzene 50 u 47.57 ll5 56.72 113 18 87-115 
Tcluene 50 u 48.72 97 52.01 104 7 85-115 
Chlorcbenzene 50 u 49.30 99 51.08 102 4 86-114 

Sample ID: LCS 3 

Spike Sl!lmple LCS LCSD QC 
?ammeter Ad dod Cone. Roc 'II. Roc 'II. Umits 

~g/klJ ~glkg JJ!ll1<g Roc llgllrg Roc RPD Roc 

1,1-DiChiorootheno 50 u 4927 97 52.17 104 8 630'116 
Trichlort>othene 50 u 50.88 102 50.85 102 0 87-115 e Benzene 50 u 55.85 112 55.35 111 1 87-115 
Toluene 50 u 51.37 103 50.44 101 2 85-115 
Chloroborlzone 50 u 50.67 101 49.73 99 2 86-114 

------

r 
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-------------

· T-2.8 R-afthe MMo1SD Anlllyllls for VOC In Sal! 
WA t 2-215 AY!ex Fibers 

llasec! an Dry weight 

· Sample ID: 11-215-00501 

Spike Sample LCS LCSD ac 
Parameter Added Cone. Roc 'lb Roc 'II> Urnlls 

~glkg ~glkg ~ t=;:ec ~glkg Roc RPD RPD Roc 

1,1 ~OachiOroethene 50 0 492 9S 49.2 98 0 40630116 
Trichloroethene 50 u 43.5 87 42.8 as· 2 40 87-116 
Benzene 50 u 51.0 102 52.0 104 2 40 87-115 
Toluene 50 u 42.6 85 43.2 86 -1 40 85-115 
Chlorobenzene 50 u 44.4 89 46.2 92 4 4086-114 

Sample 10: 11-215-00605 

Spike Semple LCS LCSD ac 
Parameter Added cone. Rec 'Jb Rec % Limits 

~glkg ~glkg_ ~glkg R.ec ~glkg Rec RPD RPD Rec 
.. ... 

1 , 1·Dichloroethene 50 0 98.5 197- 49.5 sa 66· 40 il30116 
Trictlloroethene 50 u 48.8 98 44.4 89 9 40 87-116 
Benzene 50 u 66.7 133. 52.5 105 24 40 87-115 
Toluene ·so u 49.3 99 44.9 90 9 4085-115 
Chlorobenzene 50 u 46.8 94 46.3 93 1 4086-114 

r 
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QA/QC for BNA 

Before =tion. each sample was spiked with a six component mixmre of CLP surrogate standards 
coosisting of nitrobenzene-<!,, 2-fluorobiphenyl, ICiphenyl-<11,, phenol-d,, 2-fluorophenol, and 2,4,6-
tribromophenol. The surrogate percent recoveries, listed in Table 2.7, ranged from 0 (zero) to 133. Fifty­
five out of sixty values were within the acceptable QC limits. 

The internal standard areas (for 1,4-dichlorobenzene-<1,. naphthaiene-d,, acenaphthene-<1100 phenanthrene-<!10 , 

chrysene-<111, perylene-<!11 ) for the soil samples are also lis red in Table 2. 7. Ail sixty areas were within the . 
acceptable QC limits. 

Sample 11-215-00505 was chosen for the malrix spilcc/malrix spilcc duplicate (MS/MSD) analyses for the 
soil samples. The percent recoveries, ranging from 78 to 145, are listed in Table 2.8. Five out of twenty­
two values were within the acceptable QC limits. The relative percent differences, ranging from 0 (zero) to 
11, are also listed in Table 2.8. All eleven values were within the acceptable QC limits. 

The results of the initial calibratioos are listed in Table 2.9. 

The results of the continuing calibrations are listed in Table 2.10. 
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Table 2. 7 Results of the Internal Standard Areas and Surrogate Recoveries for SNA 
. WA#2-215 Avtex Fibers 

S"""le II 
Data 
File 

internal 
1 
4 

area 

CAL CHEC~ 50 PPM 8NA >AVOOO 4n44 
279667 

SBL~052197 >AV001 44345 
252194 

11-215-005 >AV002 45877 
. 256424 

Standank 
2 
5 

area 

226943 
206500 

187077 
242206 

210578 
239821 

3 
6 

area 

145874 
179207 

136378 
239818 

139179 
2o3no 

Surrogates 
NBZ FBP 
PHl 2FP 
% % 

NA 
NA 

103 
103 

93 
96 

NA 
NA 

110 
99 

112 
87 

TPH 
TBP 
% 

NA 
NA 

109 
95 

109 
98 

------------------------------------· ---------------------------------------------------11-215-005 MS >AV003 "4476 
257318 

11-215-005 MSD >AV004 42877 
241630 

11-215-00506 >AV005 53944 
298324 

223580 
242001 

211655 
228002 

262631 
280033 

151559 
224053 

139611 
195338 

175017 
262887 

91 99 
11 1 95 

95 106 
118• 103 

96 
38 

102 
21• 

108 
94 

120 
103 

82 
0 ------------:..----------- --· -------------------------------------------------------------

11·215-00507 >AV006 46093 
284476 

11-215-00501 >AV007 45247 
234896 

21n57 
286786. 

214186 
237239 

143253 
273174 

14327il 
219381 

82 
87 

94 
102 

93 
84 

103 
95 

82 
79 

1 16 
112 

---------- ---·-·-~------- ------- -----------------------------------------------
11·215·00502 >A.VD08 47636 

270592 

11·215·00503 >AV009 48850 
259874 

11·215·00504 >AV010 42075 
244782 

SURROGATE LIMITS 

S1 (NBZl = Nitrobenzene-:d5 
S2 (FBP) = 2-Fluorobiphenyl 
S3 (TPHJ • Terphenyl·d14 
S4 (PHL) "' Pheno l-dS . 
S5 <2FP) = 2-Ftuorophenol 
S6 (T8P) = 2,4,6-Tribromophenol 

2215\DEL\AR\9707\REPORT 

218704 
280805 

222776 
263902 

219811 
187153 

SOIL 

(23·120) 
(30·115) 
( 18· 137) 
(24·113) 
(25·121) 
(19·122> 

001.1.2 

153826 
254819 

154957 
247161 

140025 
193662 

85 
90 

101 
109 

98 
129" 

98 
94 

113 
104 

123• 
1 13 

97 
100 

124 
133• 

125 
114 
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T- 2.8 R- of MM.!SO Anolylls lor BNA In 5011 
WAf 2-215 A- FIJors lliiB 
~a! drywoight) 

Sompie 10: 11-215-00505 

-MS MSO 
Sample Spike Spike MS MSO MS MSD QC L.imb 
Cone. Added Added cone. Ccnc. '!(, % 

Compcund NotM (IJIIIl<ll) (\lglkg) (~g/kg) (llglkg) (I'Qikg) Rec, Rec. RPO RPD '!f. Roc. 

Phenol u 4180 4180 4600 4970 110. 11S • e 35 2!5- 90 
2-Chkx up JeSIOI u 4180 4180 4840 4840 116 • 11 e • 0 so 25- 102 
1 ,4-Dict11oro!lonzene u 2090 2090 2500 2!560 120. 127. 6 27 28- 104 
N-Nttroso-Df..N-Prcpylamine u 2090 2090 2640 27SO 12!5 • 132. 4 38 41 - 126 
1.2.4-Trichlorobenzone u 2090 2090 2!590 2820 12S. 135. 5 23 38- 107 
4-Chlom-3-Meth)iphenol u 4180 4180 4590 4720 110. 113 • 3 33 2!5- 103 
A<:enopl1thone u 2090 2090 2800 3030 134 145. e 19 31 - 137 
4-Nitrcphenol u 4180 4180 3270 3810 78 94 18 so 11 '• 114 
2.4-Dinitrtltoluene u 2090 2090 2200 2460 105. 118 • 11 47 28- 89 
Pontac:hkxopJeSIOI u 4180 4180 4630 5190 111 • 124. 11 47 17 • 109 
~ u 2090 2090 2490 2!590 119 12S 8 36 35- 1-l2 

• 
00113 
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Table 2.9 Resutts of the Initial Calibration fer BNA 
WA # 2-215 Avtnx Fibers 

Instrument !0: 888632 
Calibration Date: 03/19/97 

Mininun iF for SPCC is D~'DS Maxinun X RSD for CCC .is 3D; 

Labor a to~ ID: 

C~o.nd 

2·Fluoro¢henol 
Phenol-dS 
Phenol 

· bis(-2-Chloroethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 ,4-Dii:tilorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bisC2·Chloroi&opropYL)ether 
4-Methylphenol 
N•Aitroso·Di·n·propylamine 
Hexachloroethane 
Nitrobenzene·d5 
Nitrobenzene 
lsophorone 
2-NitrOphenor 
2,4-0imethytphenol 
bi s C 2- Ch. loroethoxy)methane 
2,4-0ichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroan1line 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methytnaphthalene 
Hexachlorocyclo~ntadiene 
2,4,6-TriChlorophenol 
2,4,5-TrichlOrophenGl 

>W004· 
RF 

20.00 

>V\1000 
RF 

50.00 

>V\1003 
RF 

80.00 

>V\1002 
RF 

120.00 

:.IMJ01 
RF 

'160.00 

1.22381 1.16014 1.26442 1.27672 1.12366 
1. 97306 1.81932 1. 78292 1.84780 1.59783 
1.96257 1.85393 2.09824 2.08497 1.67251 
1.68548 1.55644 1.45444 1.28847 1.15275 
1.40490 1.43770 1.29601 1.26666 '1.15670 
1.63938 1.54179 1.47497 1.41275 1.17816 
1.55728 1.54737 1.49303 1.35753 1.15440 
1.66506 1.54486 1.49349 1.56170 1.49799 
1.55005-1.30867 1.14849 1.17253 .97689 
1.44948 1.41463 1.39102 1.29525 1.14223 
3.55762 3.37496 3.51642 3.53239 :1.98179 
1.54257 1.24118 1.11326 1.13321 1.15489. 
1.85285 1.67473 1.74558 1.89166 1.66669 

• 51594 .43706 .41024 .46842 .45176 
.41973 .42403 .43801 .43665 .40835 
.44232 .41738 .39614 .40713 .39368 
.86788 .88986 .85185 .89426 .89978 

-.21137 :23494 .23062 .21973 .2Q033 
.29308 .31174 .29217 .29925 .29379 
• 47150 .47750 .44812 .48327 .42478 
;28844 .27762 .28640 .28900 .25582 
.30450 .27929 .28013 .26396 .22859 

1.01049 .97637 .94162 .88978 .ao624 
.49376 .46759 .44372 .41856 .41893 
.17808 .16046 .16912 .16154 .14390 
.42401 .41912 .42335 .40238 .34740 
.66877 .63203 .59072 .54986 .50178 
.27634 .32812 .30853 .28782 .24538 
• 39146 .38269 .36272 .35973 .31811 
.38642 .39804 .39275 .35126 .31187 

.RF Response' Factor (Subscrip~ iS amount in ug/ml) 

RRT 

iF 
%RSO 
CCC 
SPCC 

Average Respcn~e Factor 
. Percent Relative Standard Deviiition 

Calibration Check Compounds-('*) 
System Perfonmance'Check Compounds('*'*) 

2215\DEL\AR\9707\REPORT 

RF 

.682 1.20975 
• 934 1. 80459 
.937 1.93444 
.950 1.42752 
.953 1.31239 
.989 1.44941 

1.005 1.42192 
1.057 1.55262 
1.055 1.23133 
1.098 1.33852 
1.102 3.39264 
1.143 1·.23702 
1.145 1. 76630 
1.140 .4566.9 

.853 .42535 

.857 .41133 

.909 .88073 

.925 .21940 

.944 .29800 

.965 .46104 

.977 .27946 

.993 .27129 
1.004 .92490 
1.028 .44851 
1.048 .16262 
1.143 .40325 
1.159 ·.58863 

.869 .28924 

.884 .36294 

.889 .36807 

l; RSO 

5.475 
7.556 
9.152 • 

14.807 
8.592 

11.960 
11.916 • 
4.470 

17.353 
9.246 
7.086 

14.360 
5.797 
8.632 
2.904 
4.796 
2.291 
6.428 • 
2.738 
5.265' • 
5.003 

10.297 
8.644 
7.231 
7.764 • 
8.042 '* 

11.191 
10.900 
7.821 • 
9.876 

.. 

.. 
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Table 2.9 (Coni) Results of the Initial Calibration fer BNA 
WA # 2-215 Avtex Fibers 

l nat M.1110!1t lD: SM632 
C.libration Date: 03/19/97 

Minioua RF for SPCC is 0.05 Maxiaun I RSD for CCC is 30:C 

Lab::lr-atory I D: >W004 
RF 

>VWOOO >VW003 >VW002 >VW001 
RF ··RF RF RF 

Compound 20.00 50.00 80.00 120.00 160.00 

2-Chloronaphthalene 
2·Fluorobiphenyl 
2-Nitroaniline 
Di~thylphthalate 
Acen~phthylene 
3-Nitroanit ine 
Acenaphthenc-
2,4-Dinftr-ophcnol 
4·Hltrophcnol 
Dibem:.ofuran 
2,6-Dinitr-otoluene 
2,4-Dinitrotoluene 
Ditthytphthalate 
4-Chlor~enyt-phenylether 
Fluorene 
4·Nitrcanf l fne 
4,6-Dlnitrc-2-methylphenol 
W-Nitrosodiphenylamine 
2,4,6-Tr-ibr-omophenot 
4-Bromopnonyl·phenylether 
Hexachlorobenzene 
P.ntachlorophenol 
Phenanthr-ene 
Anthracene 
Clrbazole 
Ol·n·butylphtholote 
Fluoranthene 
Pyrcme 
Terphenyl·d14 
Butylbenzylphthalate 
3,3 1 -Dichlorobenzidine 
BenzoCa)anthracene 
Bls(2·Ethylhoxyl)phthalate 
Chrysene 
Oi·n·octylphthalate 
Benzo(b)fluoranthene 
BenzoCk)fluoranthene 
BenzoC.a)pyrene 
lndeno(1,l,3·cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)pcrylene 

1.15839 .97892 .94036 .86718 .71867 
1.24700 1.14183 1.14127 1.02916 .87598 

.54137 .52445 .54993 .51408 .45763 
1.58489 1.456571.29155 1.15779 .90207 
2.38396 2.07415 1.90058 1.51792 1.19646 

.69686 • 70325 • 70017 .61854 .50623 
1.1!8604 1.60791 1.50584 1.33239 1.02831 

.21712 .27802 .30157 .27910 .27905 

.40602 .46028 .45303 .43464 .39244 
1.80715 1.61697 1.53165 1.38899 1.10962 
.37451 .36258 .37486 .37615 .32401 
.55196 .58512 .56120 .55556 .46139 

1.99515 1.79811 1.58422 1.27000 .91965 
.94230 .81661 .77145 .66787 .48070 

1.43980 1.19522 1.10286 .95546 .77945 
.49752 .54123 .53361 .53451 .48207 
.23010 .25497 .26937 .25625 .23060 
.75825 .68557 .63955 .56787 .41198 
.11265 .11826 .13281 .12100 .10803 
.23329 .21874 .21692 • 19778 • 15828 
.27110 .23848 .23042 .21490 .19614 
• 18484 .2o032 • 18875 .1mo .15953 

1.25553 1.08711 .99947 .89771 .79840 
1.19326 1.06483 1.02673 .92405 .76175 
1.34251 1.11107 1.05334 1.02474 .85388 
1.84431 1.67211 1.49298 1.31874 1.16034 
1.49291 1.27846 1.166171.10923 .93427 
1.47518 1.62233 1.66554 1.67852 1. 75272 
1.04663 1.13483 1.07006 1.14117 1.21464 
.81741 .89300 .93399 .93990 .95983 
.43171 .48934 .45417 .47772 .46900 

1.32859 1.44462 1.44058 1.51540 1.51519 
1.15520 1.32992 1.21755 1.26305 1.21962 
1.28544 1.35732 1.29342 1.29098 1.31477 
2.01852 2.26667 1.78904 1.62370 1.44489 
1.23423 1.43134 1.23758 1.28240 1.37052 
1.12406 1.28255 .97594 .93877 ;69767 
1.07642 1.24112 1.00225 1.06399 .97635 

.93159 1.22594 1.15926 .96481 .82837 

.96333 1.13411 .96176 .92945 .77539 

.90948 1.10419 .93639 .88039 .71056 

RRT RF 

.909 .93270 

.897 1.08705 

.936 .51749 

.974 1.27857 

.975 1.81461 
1.003 .64501 
1.006 1.47210 
1.020 .27097 
1 .036 .42928 
1.031 1.49088 
.984 .36242 

1 • 045 • 54305 
1.088 1.51342 
1. 090 • 73698 
1.086 1.09456 
1.103 .51779 

.900 .24826 
• 903 .61264 
.915 • 11855 
.946 .20500 
.962 .23021 
.987 • 18215 

1.003 1.00764 
1.009 .99413 
1.033 1.07711 
1.090 1.49769 
1.1561.19621 

.882 1.63886 

.902 1.12147 

.955 .90883 
1.000 .46439 

• 998 1 • 44888 
1.012 1.23707 
1.003 1.30838 

• 940 1.82856 
.966 1.31121 
.969 1.00380 
• 995 1.07203 

1.122 1.02199 
1.126 .95281 
1.159 .90820 

X RSD 

17.224 
12.963 
7.011 

20.768 
25.687 
13.220 
21.679 • 
11.694 
6.843 

17.533 
6.115 
8.736 

28.226 
23.560 
22.751 

5.079 
6.965 

21.518 • 
7.948 

14.151 
12.162 
8.308 

17.452 
16.269 
16.394 
18.176 
17.329 • 
6.276 
5.897 
6.226 
4.807 
5.276 
5.221 
2.257 

17.695 • 
6.619 

21.763 
9.638 • 

16.180 
13.388 
15.478 

-----~~ .. ------------------- ------- ------- _.,. ______ ---------.----------- ------- ---
RF Re1ponse FactOr CSubscript is tlmount in ug-/ml) 

RRT Aver•gc Relative Retention Time CRT Std/RT Istd) 

iU 
XRSD 
ct:C 
SPCC 

Average Resporil;e- FaCtOr 
Percent Relati¥e Standard Deviation 
CaHDration Cheelc-t~s t•> 
System Performance Check Compounds c••) 
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calfbroticn D•te: 06/03/97 
Time: 09:41 
Instrument ID: 888632 

Table 2.10 Results of the Continuing Ca6bration for BNA 
WA # 2-215 Avtex Fibers 

lnit!ol Col ibroticn Dote: 03/19/97 

Minimum if for SPCC is 0.05 Maxi111.1n X Oiff for CCC is 25% 

2·Fluorophenol 
Phenot -d5 
Pl'lenol 
bi&C-2-Chloroethyl>Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1 ,2-D'i ch lorobenzene 
2-Methylphenol 
biSt2-Chloroisopropyl)ether 
4-Methylphenol 
N·Nitroso·Di·n-propylamine 
HeX8chloroethane 
Nitrobenzene·d5 
Nitrobenzene 
Isophorone 
2-N i trophenol 
2,4-Dimethylphenol 
bisC2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-'cntoroani tine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2',4 ,6- Tri chLorophenol 
2,4 ,5- TriCfflo-rOpheriol 
2-Chloronaphthalene 
2-fluorobiphenyl 

RF 

1.20975 1.18742 
1.80459 L 79113 
1. 93444 1.82484 
1.42752 1.45388 
1.31239 1.37348 
1.44941 1.50533 
1.42192 1.48563 
1.55262 1.40058 
1.23133 1.36292 
1 .33852 1 .38887 
3.39264 3.30089 
1.23702 1.23590 
1. 76630 1.64098 

.45669 .47373 

.42535 .43012 

.41133 .41161 

.88073 • 78492 

.21940 .22375 

.29800 .29286 

.4o1ll4- .43685 

.279~ .25538 

.27129 .28123 

. 92490 • 994 79 

.44851 .42277 

. 16262 .17182 

.40325 .40809 
.58863 .64282 
.28924 .31n8 
.36294 .39565 
• 36807 .38190 
• 93270 1. 13261 

1. 08705 1 .344 71 

%D i f f CCC SPCC 

1.85 
.75 

5.67 • 
1.85 
4.65 
3.86 
4.48 * 
9.79 . 

10.69 
3.76 
2.70 

.09 
7.10 
3.73 
1.12 

.07 
10.88 
1.98 • 
1. 73 
5.25 • 
8.62 
3.66 
7.56 
5.74 
5:66 • 
1.20 * 
9.21 
9.69 
9.01 ... 
3.76 

21.43 
23.70 

•• 

-------- ----------------------:·------------ -----·-·· -----~ ----------
RF - Response Factor from daily standard file at 50.00 U!:J/ml 

~F 
:Wiff 
CCC 
SPCC 

Average 'ReSponse FaCtO-r -from -in-itial Cal ibrBtion Form Vf 
X Difference from original average or curve 
calibration cneck Compounds C*) . 
System PerfonmanCe Check Compounds (**) 
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Col !brat len Dote: 06/r!3/97 
Til•: 09:41 
lnst~t 10: 888632 

Table 2.10 (Cont) Results of the Continuing Caibration for BNA 
WAif. 2·215 Avtex Fibers 

lnitiol Calibration Dote: 03/19/97 

Minioua if for SPCC is 0.05 MIXimum % Dfff for CCC is 25% 

··---------·-------------------2-Nitroanf line 
Dtmethylphthalate 
Acenophthyl...,. 
3·NitroaniUne 
Accn~~phthene 
2,4-Dlnitrophenol 
4-N i trcphMOl 
0 i bcnzoful"'an 
2,6-0initrotoluene 
2,4-Dfnitrotoluene 
Dfethylphtholote 
4·Chlorophenyl·phenylether 
Fluorene 
4-llltroonl l !ne 
4,6-Dinitl"'o-2-~thylphenol 
N·Nitro&odiphcnyl.mine 
2,4,6-iribromophenol 
4-Bromophenyl·phenylethor 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene-
Anthracene 
C..rbuole 
Di·n·butylphtholate 
fluonnthen. 
Pyrone 
Terphenyl·d14 
Butyl benzyl ph thai au 
3,3•-oichtOrobcnzidine 
Dcnzo(a)anthracene 
Bis(2·Ethylhexyllphtholato 
Chrysone 
Di·n·octylphthalate 
Benzo(b)fluoranthenc 
8enzo{k)fluoranthenc 
8 enz a (a ) pyr-en. 
lndenoC1,2,3·ed)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,l)perytene 

Rf 

.51749. .51884 
1 .27!!57 1 .49080 
1.S1461 2.12059 

.64501 • 71299 
1 .4721~ 1.64554 

.27097 .2~ 
.429i8 • 43488 

1 .49088 1 .80720 
.36242 .38852 
• 54305 • 53204 

1. 5 1342 1 .80776 
.73698 .82046 

1. 09456 1 .3(1304 
.51779 .50532 
.24826 .23515 
.61264 .72603 
.11855 • 12122 
.20500 .22785 
.23021 .2227!! 
• 18215 • 18004 

1.00764 1.08462 
.99413 1.16967 

1.07711 1.15344 
1.49769 1.57703 
1.19621 1.27961 
1.63886 1.65349 
1.121471.17082 

• 901l8l • 98722 
.46439 .46ns 

1.44888 1 .47!!90 
1.23707 1.36288 
1.30838 1 .32623 
1. 82856 2. 38055 
1.31121 1.43902 
1.00380 1.17777 
1 • 07203 1 • 26404 
1.02199 1.15549 

.95281 1.16491 

.90820 1.16515 

:t:llHf CCC SPCC 

.26 
16.60 
16.86 
10.54 
11.7! • 
1.70 
1 .31 

21.22 
7.20 
2.03 

19.45 
11.33 
19.05 

2.41 
5.28 

18.51 • 
2.25 

11.14 
3.23 
1. 16 
7.64 

17.66 
7.09 
5.30 
6.97 • 

.89 
4.40 
8.63 

.62 
2.07 

10.17 
1.36 

30.19 • 
9. 75 

17.33 
17.91 • 
13.06 
22.26 
28.29 

--

-----------------------.. ---- ------- ------- --------- -------
RF ResponSe Factor from daily standard file at 50.00 ug/ml 

Rf 
~Iff 
CCC 
S!'CC 

Average ~esponse Factor from Initial Calibration Form VI 
X Differenc~ fnom original average or curve 
Calibration Check C:~ (•) 
Sys.t• Pe.rfonaanc.e Check. ~ <•*) 
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QA/QC fer PesticidesiPCBs 
f· 

Each sample was spiked with a solution of tetracblcro-m-xylene and decachlcrcbiphenyl as surrcgaieS. 
Percem recoveries for tbc water samples ranged from 0 (zero) tc 141 and are listed in Table 2.11. Thiny­
six out of thirty-eight values were within tbc acceprabl1: QC limits. 

Percent recoveries fer tbc soil samples ranged from 23 to 192 and are listed in Table 2.12. Thiny~ight cut 
of lift)' -eight values were within tbc acceptable QC limits. 

Percent recoveries fer tbc tissue sampleS ranged from 17 tc 112 and are listed in Table 2.13. One hundred 
· and twenty-two out of rwc hundred and forty-six values were within the acceptable QC limits. 

The water blank WBLK 051497 was chosen fer tbc blank spilcclblank spilcc duplic:ue (BSIBSD) analyses fer 
tbc water samples. The percent recoveries ranged frcro'98 to 174 and are listed in Table 2.14. Eight out of 
twelve values were within tbc acceptable QC limits. The relative percem differences (RPDs), also listed in 
Table 2.14, ranged from I to 6 .. All six values were within tbc acceptable QC limits. 

Sample B 11-215-00414 was chOsen for tbc matrix spil:elmatrix spilcc duplicate (MS/MSD) analyses for the 
water samples. The percent recoveries ranged from 69 to 118 arid are listed in Table 2.15. AU twelve 
values were within the acceptable QC limits. The relat]ve percent differences (RPDs), also listed in Table 
2.15, ranged from 0 (zero) to 9. AU siX values were within tbc acceptable QC limits. 

Samples A 11-215-00403.11'215..00505 and 11-215-00605 were chosen fer the MS/MSD analyses fer the 
soil samples. The percent recoveries ranged from 8 !O 21) and are listed in Table 2.16. Twenty-three out 
of thirty~five reponed values were Within tbc acceptable QC limits. One value was not calculated because 
the analyte was not recovered. The RPDs, also listed in Table 2.16, ranged from 4 to 59 and fourteen out of. 
seventeen reponed values were within the acceptable QC limits. One value was not calculated because tbc 
ana.lytc was not recovered. 

Samples 11-215-00201, 11~215-00100, 11-215-00133, 11-215-00238, 11-215-00065, 11-215-00070, 11-215-
00115, 11-215-00232, 11-215-00234 and 11-215-00140 were chosen fer the MS/MSD analyses for the tissue. 
samples. The percent recoveries-ranged from 47 to 385 and are listed in Table 2.17. One hundred and 
thirteen out of one hundred arid twenty values were witliin-ilii acceptable QC limits. The RPDs, also listed 
in Table 2.17, ranged from 0 (zero) to 21 and all sixty values were within the acceptable QC limits. 
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' 

T-2.11 R-oflheSurrogaR........,. 
for P........_fl>C!!s in W-

WPil 2-215 All!ox Fibors 

SampieiO 

WBLK05149701 
WBLK051497 MS 
WBLKD51497 MSO 
B 11-21>ooo46 
B 11-215-00047 
WBLKD5199701 
B 11-215-00414 
B 1 t-21 5-00414 MS 
B 11-215-00414 MSO 
B 11-215-00410 
B 11-215-00411 
B 11-215-00412 
B 11-215-00413 
B 11-215-00419 
B 11-215-00415 
B 11-215-00601 
B 11-215-00602 
B 11-21!Xl0603 
B 11-215-00004 

Percern Recovery 
TCMX OCBP 

89 
91 
89 
so 
68 
64 
78 
75 
76 
75 
76 
82 
so 
65 
74 
73 
68 
n 
5. 

101 
93 

100 
127 
130 
101 
120 
138 
106 
127 
'124 
113 
141 
so 

113 
103 

98 
124 

0. 

TCMX denotes Totrachlorc-m-xyJene 
DCBP deno1es Decochlorol>iphenyl 

TCMX 
OCBP 

00119 
2215\0ELIAR\9707\AU 

Advisory 
ac 

Umits 
60-150 
60-150 



AR300715AR300715

• 

T.tllo 2.12 R.uboftho S1111'llgllie Ro""' •ieo 
far Pooli k'n/PCBII Jn Sci 
WNI 2-215 A..tex F1bors 

Percent ROCOVI!I'f 
SampleJO TCMX 

SBU<C5179701 95 
A 11-215-00403 70 
A 11-215-00403 MS n 
A 11-215-00493 MSO 01 
A 11-215-00605 <JS• 
A 11-215-00605 MS •19 • 
A 11-215-00605 MSO 40. 
A 11-215-00404 so· 
A 11-215-00405 49. 
B 11-215-00044 90 
B 11-215-00045 43. 
A 11-215-00401 47.' 
A 11-215-00402 46. 
A 11-215-00406 63 
A 11-215-00407 51 • 
A 11-215-00607 53. 
A 11-215-006013 49. ' 
A 11-215-00606 as 
SBU<C5219701 112 

. -. -11-215-00507 116 
11-215-00502 93 
11-215-00506 92 
11-215-00503 109 
11-215-0041.0 144 
11-215-00505 119 
11-215-00SOSMS '121 
11-215-00SOSMSO 1 ~'6 
11-215-00504 143 
11-215-00501 93 

TCMX denotes Tetrachloro-m-xylene 
OCB P denotes Oecachlorobiph,,nyl 

TCMX 
OCBP 

ilflj_" J 
__ 221~-EL~~~i,i- ___ ~:-~-- _ 

OCBP 

146 
125 
89 
83 
as 
as 
65 
59 
73 
74 
46. 
62 
63 

106 
94 
41 • 
38. 
ZJ• 

114 
97 

107 
132 
135 
191 • 
158. 
159. 
192. 
183. 
128 

Advisory 
ac 

Umits 
60-150 
60-150 

-----
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T- 2.13 R- aflho Surroglllo 
-far PM" kloo!PC!Is In Tlaue 

WAtl2-215 Avlaxflbors 

Percent ROCCIII!f)' 
Sample!O TCMX OCBP 

11-21 S.00209 Of :n· 
11-215-00210 101 :n· 
11-215-00211 81 26" 
11-215-00212 B5 25" 
11-21S.00213 n 60 
11-215-0021~ 90 23" 
11-21s.oo215 90 31 • 
11-215-00216 81 29" 
11-215-00217 B6 36" 
11-21S.00218 79 21 • 
MBLK051797 ~- 78 
11-215-00Cl66 56" ~-
11-21S.00219 Q5 21 • 
11-215-00220 72 24. 
11-215-00221 78 31 • 
11-21S.00222 87 36" 
11-21 S.00223 87 24. 
11-215-00224 75 17. 
11-21 s.oo225 83 21 • 
11-21 S.00226 75 18. 
11-21S.002Z7 83 19. 
11-21 S.0022B 79 28" 
11-215-00229 74 30" 
11-215-00230 75 26" 
11-215-00231 72 24. 
11-21 s.oo232 60 25" 
11-21s.oo233 70 18 • 
11-21~ 89 28" 
11-21 s.oo235 eo 22" 
11-21S.00236 1~ 41 • e TCMX denotes Tetrachlcro-m-xyfene 
DCBP denotes Dec:achlorobiphenyl 

Advisory 
QC 

Umits 
TCMX 60-150 
OCBP 60-150 

, 
001;.;1 
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Tlblo 2.13 (Cent) Reds ol the Slmglla 
ReccNaM for Pw1• kle~...S. in Tiaul 

WA- 2-215 Avtmcl'a.. 

PorCo!nt Recavery 
SampleiD TCMX DCBP 

11-215-00091 T7 51 • 
11-215-00092 76 45" 
11-215-00093 70 48" 
11-215-00094 81 45" 
MBLK051997 48" gg 
11-215-00090 64 52" 
11-215-00095 S2 57" 
11-215-00096 72 51 • 
11-215-00097 74 48" 
11-215-00100 66 57" 
11-215-00101 69 47. 
11-215-001 02 83 52" 
11-215-00103 74 43" 
11-215-00104 70 51 • 

11-215-00105 73 48" 
11-215-00106 75 42. 

11-215-00107 74 48" 
11-215-00110 90 40" 
11-215-00111 67 40" 

.... ·· 11-215-00112 84 39. 

11-215-00113 73 48" 
11-215-00114 . 80 47. 

11-215-00115 72 61 
11-215-00116 83 45" 
11-21S:00117 81 51 • 

MBLK052097 75 112 
11-215-00130 87 51 • 

11-215-00131 67 52" 
11-215-00132 77 52. 
11-215-00133 65 42. 

TCMX denotes T etrachloro-m.xytene 
DCS'P denotes Decachlorobip~enyl 

Advisory 
QC 

Umits 
TCMX 60-150 
DCBP 60-150 

• 
O"lq·~ 'l.j ~... .• ,_, 

2215\DEL'iAR\9707\PESTIIS 
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,._ 2.13 (Coni) R- of till Stmgot. 
R"""""ia far pw; Ho.n>CIIs In llaue 

WA t. 2-215 AVbD< Flln 

Percent Recoomy 
Sami*ID TCMX DCBP 

, 1-215-00134 81 46" 
, 1-215-00135 82 51 • 
, , -215-00136 88 45" 
11-215-00137 88 50. 
11-215-00136 95 45. 
11-215-00139 91 44" 
, , -215-00140 87 45" 
1,-215-00237 83 25" 
11-215-00236 58 40" 
MBLK052197 44" as 
11-215-00065 sa· 55. 
11-215-00070 147 90 
MBLK052297 59" 93 
1 1-215-00201 MS 79 25" 
11-215-00201 MSD 82 26. 
11-215-00100 MS 80 44" 
1 1-215-00100 MSD 65 59" 
11-215-00133 MS 69 55" 
11-215-00133 MSD 76 56" 
1 1-215-00236 MS 67 42" 
11-215-00236 MSD 71 40" 
11-215-00065 MS 61 60 
11-215-00065 MSD 57" 52. 
11-215-00070 MS 58 49. 
11-215-00070 MSD n 44" 
11-215-00115 MS 72 46" 
11-215-00115 MSD 83 41 • 
11-215-00232MS S6 39" 
11-215-00232 MSD 77 37. 
1 1-215-00234 MS 73 41 • e 11-215-00234 MSD 75 36. 
11-215-00140 MS 77 44" 
11-215-00140 MSD 78 34. 

TCMX denotes Tetrachlo~m-xytene 
DCBP denotes Decachlorobiphenyl 

Advisory 
ac 

Umits 
TCMX 60-150 
DCBP 60-150 

_..,.-

• 
00123 
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1 
T-2.13 (Cat) R- olllw S..,.te 
Reco\eriesfor Ptttl "clllfFI'CBs _,.Tlaue 

WA t 2-215 Avlex Flb!n 

Pon>en!R~ 
SamploiO TCMX OCBP 

MBLK051597 v· 75 
11-215-00060 ro 40" 
11 -:i\5-00061 ss• 46" 
11-215-00062 59" 41 • 
11-215-00063 ro 38. 
11-215-00064 61 45. 
11-215-00071 74 37. 
11-215-000n 68 34" 
11-215-00073 64 42. 
11-215-00074 7'4 33. 
11-215-00075 63 31 • 
11-215-00076 7'0 32. 
11-215-00077 71 so· 
11-215-00080 '69 32. 
11-215-0001!1 62 32. 
11-215-0001!2 68 24. 
11-215-0001!3 68 so• 
11-215-0001!4 85 31 • 
11-215-0001!5 81 44" 

... 11-215-0001!6 79 40" 
11 '215-0001!7 69 52. 
MBLK051697 23" 70 
11-215-00201 '~ 26" 
11-215-00202 22" 
11-215-00203 63 29" 
11-215-00204 7'8 29" 
11-215-00205 79 ... 
11-215-00206 515 30. 
11-215-00207 149 62 
11-215-00208 79 26" 

I - TCMX denotes Tetrachloro-m-~ytene 
OCBP denotes Oecachlorobiphenyl 

Advisory 
QC 

Limits 
ICMX ll0-1SO 
OCBP 50-150 

----

r 

001;..'.1-
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T- 2.1• - of1ho BSIBSD Anolyoio for P-CBo In Wllll!r 
WAll 2-215 A'lll!x Ftlors 

e 
Sample!D: WBLK0514!l7 

BS BSD 
Sample Spike BS BS Spike BSD BSD A1Jvi81ory 

C<lmpcund Cone Added Cone % Addod Cone % QCUmitS 
~giL ~giL ~giL Roc IJiliL ~Jg/L Rec RPD % Rec RPD 

g-BHC u 0.125 0.136 109 0.125 0.137 110 1 56-123 15 
Heptllchlor u 0.125 0.140 112 0.125 0.141 113 1 40-131 20 
Aldrin u 0.125 0.123 98 0.125 0.129 103 5 40-120 22 
Dieldrin u 0.250 0.291 116 0.250 0.308 123 6 52-126 18 
Endrin u 0.250 0.424 170- 0.250 0.434 174- 2 56-121 21 
p,p'-DDT u 0.250 0.380 152- 0.250 0.398 159. 5 38-127 27 

_ .... --:-_ 

• 
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' 

Sample 10: 

CompOund 

g-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
p.p'-DDT 

T--2.1.5 R-cllheMSIMSDAnllyoioforP"""""'e''PCBsinWrb!t 
WM 2-2151\vtm<Fibenl 

B 11-215-00414 

MS MSD 
sample Spila! MS MS Spille MSD MSD. Advisory 
Cone Added Cone % Addod Cone % QC Umlts 
(IJlliL) (IJlliL) (IJ!lli.) Rec (~gil.) (~gil.) Roc RPD %Roc RPD 

u 0.125 o.paa 70 0.125 0.088 70 0 ~123 15 
u 0.125 0.088 70 0.125 0.095 76 • 8 40-131 20 
u 0.125 0.086 69 0.125 0.090 72 5 40-120 22 
u o2so 0.193 77 0.250 0.188 75 3 52-126 18 
u .0.250 0.295 118 0.250 0.289 116 2 ~121 21 
u 0.250 0.266 106 0.250 0.242 97 9 38-127 27 

001~.'6 
22, 5\DEL\AR\9707\A.Ll. 
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SampleiD: 

Compoond 

g-BHC 
Heptachlcr 
Aldrin 
Dieldrin 
Endrin 
p,p'·DDT 

SampleiD: 

Compound 

g-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
p,p'·DDT 

Sample 10: 

Compound 

g-BHC 
Heptachlor 
A1drin 
Diekfrin 
Endrin 
p,p'·DDT 

, 

T-2.16 RIII,UballhoMSIMSDAnolyalarPHticictesiPCBo in Soil 
WM 2-215AY1DF1bors 

Baed en dry Might 

A 11·215-00403 

MS 
Sample Spike MS MS 
Cone Added Cone '1(, 

~g/l<g ~g/l<g ~g/l<g Roc 

u 25.946 15.875 55 
u 25.946 23.349 llO 
u 25.946 18.305 71 
u 51.892 40.307 78 
u 51.892 50.331 115 
u 51.892 24.879 48 

11-215-00505 

MS 
Sample Spike MS MS 
Cone Added Cone '1(, 

ll!lfkll ~g/l<g ~g/l<g Roc: 

u 25.057 4.500 17" 
u 25.057 21.998 84 
u 25.057 23.998 92 
u 52.115 82.001 157. 
u 52.115 87.999 169. 
u 52.115 u NC 

A 11-215-00605 

MS 
Sample Spike ·Ms MS 
Cone Added Cone '1(, 

(~glkg) (~glkg) (~glkg) Roc 

u 61.208 8.571 14 • 
u 61.208 25.303 41 
u 61.208 44.358 72 
u 122.415 98.129 80 
u 122.415 125.075 102 
u 122.415 27.741 23' 

0 "1'''­I.J • •. ~ 

MSD 
Spike 
Added 
~g/l<g 

25.946 
25.946 
25.946 
51.892 
51.892 
51.892 

MSD 
Spike 
Added 
(IJ9lkg) 

25.Q57 
25.057 
25.057 
52.115 
52.115 
52.115 

MSO 
Spike 

Added 
(~g/kg). 

51.208 
51.208 
51.208 

122.514 
122.415 
122.415 

MSD 'MSD 
Cone '1(, 

1J91kg Roc: RPD 

11.971 46 34 
18.251 70 25 
15.418 59 17 
35.096 68 14 
50.485 97 18 
15.028 31 43 

MSD MSD 
Cone '1(, 

(~gikg) Roc RPD 

6.500 25" 35 
22.999 88 4 
28.001 107 15 
99.813 192. 20 

109.999 211 • 22 
7.101 14. NC 

MSD MSD 
Cone '1(, 

(~glkg) Rec RPD 

4.943 8. 54• 
13.770 22' 59' 
30.772 50 35 
88.635 54 38 
73.191 50 52. 
22.023 18 • 23 

Advisory 
OC Umrts 

%Roc: RPD 

46-127 50 
35-130 31 
34-132 43 
31-134 38 
42-139 45 
23-134 50 

Advisory 
oc Umlts 

% Ree RPD 

46-127 50 -35-130 31 
34-132 43 
31-134 38 
42-139 45 
23-134 50 

Advisory 
OC Umlts 

%Roc: RPD 

46-127 50 
35-130 31 
34-132 43 

,31--134 38 
42-139 45 
23-134 50 
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, ... · 

e 

r 

Tlblo 2.17 R- ofltw MSJMSD Anllyois rar P~CBs in Toasuo 
WA ~ 2-215 Alllllx F-.. Site 

Baed an dry weight 

Ssmple ID: 11-215-00201 

MS MSD 
Ssmple Spike MS MS Spike MSD MSD Advisory 

Compound Cone Added Cone '!(, ~.dded cone '!(, ac Umits 
(~glkg) (~glkg) (~glkg) Roc (Jig/kg) (Jl9fkg) Rec RPD '!1. Roe RPJ:l 

g-BHC u oo.m 53.395 59 oo.m 56.449 62 6 46-127 50 
Heptachlor u oo.m 73.110 81 oo.m 80.501 B9 10 35-130 31 
Aldrin u oo.m 59.554 66 oo.m 65.260 72 9 34-132 43 
Dieldrin u 181.554 119.431 66 181 .554 133.082 73 11 31-134 38 
Ehdrin u 181.554 159.989 88 1 81.554 180.527 99 12 42-139 45 
p,p'-DDT u 181.554 86.213 47 181.554 98.172 54 13 23-134 50 

Sample ID: _11-215-00100 

MS MSD 
Sample Spike MS MS Spike MSD MSD Advisory 

Compound Cane Added Cone '!(, Added Cane '!(, ac Umits 
(IJ9/k!l) (~gJlcg) (~glkg) Roc (Jig/kg) (~glkg) Rec RPD '!1. Roe RPD 

g-BHC u 86.685 61.933 71 89.286 66.866 66 8 46-127 50 
Heptachlor 2.103 86.685 68.961 100 89.286 84.198 92 9 35-130 31 
Aldrin u 86.885 71.31 1 ' 82 89.286 65.514 73 11 34-132 43 
Dieldrin u 173.370 165.103 95 178.571 166.659 93 2 31-134 38 
Endrin 10.612 173.370 230.798 127 178.571 239.828 128 1 42-139 45 
p,p'-DDT u 173.370 184.677 107 178.571 194.829 109 2 23-134 50 

- - _ _..c._ 

---' 

001~-'S 
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• 

T- 2.17 (Coni) ~of1he MSIMSO ~fer Put> -'PCBs In Tlauo 
WAf2-215 Avlai(Fbii'ISIII 

8IMd on dry Wlliglt 

SampleiO: 11-215-00133 

MS MSD 
Sample' Spike MS MS Spilcl! MSO MSD Advisory 

Compound Cone Added Cone 'lb Added Cone 'lb QC Umits 
(IJ9lkll) (~glkg) (I'Qikg) Roc (~glkg) (j.lglk;) Roc RPD 'lb Roc RPO 

g-SHC u 147.059 96.489 66 147.059 102.847 70 6 46-127 50 
Heptachlor u 147.059 157.012 107 147.059 171.106 116 9 35-130 31 
Aldrin u 147.059 118.829 81 147.059 122.890 84 3 34-132 43 
Dieldrin u 294.118 277.061 94 294.118 289.023 98 4 31-134 38 
Endrin u 294.118 384.238 131 294.1 18 403.453 137 5 42-139 45 
p,p'-DDT u 294.118 257.031 87 294.118 266.098 90 3 23-134 50 

SampleiD: 11-215-00238 

MS MSD 
Sample Spike MS MS Spike MSD MSD Advisory 

Compound Cone Added Cone 'lb Added Cone 'lb QCUmits 
(~Qil<g) (~Qil<g) (~glkg) Roc (~g.1cg) (jJgllcg) Roc RPD 'lb Roc RPO 

g-BHC u 99.206 64.042 65 99.206 65.973 57 3 46-127 50 
Hepillchlor u .99.206 92.788 94 99.206 99.544 100 7 35-130 31 
Aldrin u 99.206 73.638 74 99.206 78.122 79 6 34-132 43 
Dieldrin u 198.413 168.332 65 198.413 173.629 88 3 31-134 38 
Endrin u 198.413 231.947 117 198.413 249.347 126 7 42-139 45 
p,p'-DDT u 198.413 145.005 74 198.413 152.703 77 4 23-134 50 

2215\DEL\A.R\9707\PESTTIS 
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T.bl.2.17 (Cent) Rooults rtf the MWSD Anolyolo far f>etto:olooiPCBs in T.....,. 

SompleiD: 11-215-00065 

MS 
Sample Spike 

compound Cone Added 
(~glkg) (~glicg) 

g-BHC u 111.408 
Heptachlor 5.791 111.408 
Aldrin 5.558 111.408 
Dieldrin u 228.816 
e-ndrin u 228.816 
p,p'-DDT u 228.816 

Sample ID: 11-215-00070 

MS 
Sample Spike 

Compound Cone Added 
. (~glkg) (~) 

g-BHC u 81.913 
Heptachlor u 81.913 
Aldrin u 81.913 
Dieldrin 7.'578 163.827 
Endrin u 163.827 
p,p'-DDT u 163.827 

WA " 2-215 Allt1!x Flbors Site 
Baled on dry weigltt · 

MSD 
MS MS Spike MSD 

Cone '1(, Added Cone 
(IJS!kg) Rec (~) (~) 

68.555 62 111.408 63.875 
98.043 83 111.408 88.227 
83.382 70 111.408 77.303 

215.162 94 228.816 191.790 
324.654 142. 228.816 281.350 
195.588 85 228.816 159.750 

MSD 
MS MS Spike MSD 

Cone '1(, Added Cone 
(~glkg) Rec (IJglkg) (IJglkg) 

51.283 63 85.852 '57.886 
77.471 95 85.852 89.027 
62.494 76 85.852 71.673 

155.099 90 171.700 162.598 
215.738 132 171.700 232.322 
162.850 99 171.700 164.479 

00130 
2215\0EL\AR\9707\PESnts 

MSD Advisory 
'1(, ac Limits 

Rec RPD 'lb Rec· RPD 

'57 7 46-127 50 
74 11 35-130 31 
64 8 34-132 43 
84. 11 31-134 38 

123 14 42-139 45 
70, 20 23-134 50 

MSD Advisory 
'1(, ac Limits 

Rec RPD 'lb Rec RPD 

67 7 46-127 50 
104 9 35-130 31 
83 9 34-132 43 
90 0 31-134 38 

135 3 42-139 45 
98 4 23-134 50 

' 
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T- 2.17 (Cant) R- d 0. MSIMSO Anolyoio lor Poolicldos!I'CBIIn T"IIIUO 
WA 112-215 AVID: Fibers Site 

Baed on dry woight 

SamploJD: 11-215-00115 

MS MSD 
Sample Spike MS MS Spike MSD MSD Advisory 

COmpcund Cone Added cone '!I> Added Cone '!I> QCLimits 
(pgllqj) (pg/lqj) (pgllqj) Roc (pgllqj) (pgllqj) Roc RPD %Roc RPD 

g-BHC u 100.644 64.331 64 102543 67.264 66 3 46-127 50 
Heptachlor 3.729 100.644 102.561 98 102.543 109.936 104 5 35-130 31 
Aldrin u 100.644 eo.538 eo 102.543 86.324 64 5 34-132 43 
Dieldrin u 201.288 177.911 86 205.086 170.549 83 6 31·134 38 
Endrin u 201.288 243.810 121 205.086 233.209 114 6 42-139 45 
p,p'-DDT u 201.286 735.031 365. 205.086 790.604 385. 5 23-134 50 

• High recovery is due to matrix interterence 

Sample tO: 11-215-00232. 

MS MSO 
Sample Spilce MS MS Spike MSD MSD Adviscry 

Compound Cone Added Cone '!I> Added Cone 'II. ac Umits 
(~glkg) (~glkg) (~gllcg) Rec (~gllcg) (~) Rec RPO %Roc RPD 

g-BHC u 83.333 50.067 60 82.508 44.691 54 10 46-127 50 
Hoplllchlof u 83.333 71.966 86 82.508 64.767 78 10 35-130 31 
Aldrin u 83.333 56.678 68 82.508 52.319 63 7 34-132 43 
Dieldrin u 166.667 110.275 66 165.016 98.260 60 11 31·134 38 
Endrin u 166.667 145.945 ee 185.016 1:!2.119 eo 9 42·139 45 
p,p'-DDT u 166.667 91.eo7 55 185.016 77.009 47 17 23-134 50 

0013~ 
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.Table 2.17 (Con!) Results cf 1he MSIMSO Anolysio for PesticldesiPCBs in Trssuo 
WA I 2-215 Avtox Flbofs Srte 

Baed on dry Might 

Sample 10: 11-215-00234 

MS MSO 
Sample Spike MS MS Spike MSO MSO Advisoly 

Compound Cone Added Cone '% Added Cone % ac Umrts 
(~glkg) (~glkg) (~glkg) Rec I~) (~glkg) Roc RPO %Roc RPO 

g-BHC 2.768 104.167 67.660 62 Hl0.160 64.942 62 0 46-127 50 
Heptachtof u 104.167 100.804 97 '100.160 97.366 97 0 35-130 31 
Aldrin u 104:167 60.240 77 100.160 77.788 78 1 34-132 43 
Dieldrin u 208.333 174.188 64 200.320 164.469 82 2 31-134 38 
Endrirl u 208.333 245.796 118 200.320 229.933 115 3 42-139 45 
p,p'-OOT u 208.333 131.236 63 200.320 114.142 57 10 23-134 50 

• High rec~very is due to mabix interference 

SampleiO: 11-215-00140 

MS MSO 
Sample Spike MS MS Spike MSO MSO Advisory 

Compound Cone Added Cone % Added Cone % ac Umrts 
(~glkg) (~glkg) (~g) Rec (~glkg) (~glkg) Roc RPO % Rec RPO 

g-8HC u 106.696 63.474 58 106.584 60.228 57 3 46-127 50 
Heptachlor u 106.696 118.525 109 I 06.564 111.924 105 4 35-130 31 
Aldrin u 106.696 85.392 '79 106.584 83.977 79 0 34-132 43 
Dieldrin u 217.391 185.221 85 213.129 170.062 eo 7 31-134 38 
Endrin u 217.391 306.571 141 213.129 243.782 I 14 21 42-139 45 
p,p'-OOT u 217.391 136.247 63 213.129 119.377 58 11 23-134 50 

0013~ 
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QA/QC for Metals e 
QC swxlards TMWS, QC-7x100, QC-21x100, ERA-431, TMMA #1 and TMMA #2 were used m cbccl: 
the accuracy of the calibration curve. The percem recoveries for TAL metals in the warer samples ranged 
from 93 to I 07 and all tecovered concentrations for whicb confidence limits are available wete within the 
95% confidence limits. The teeoveries are listed in Table 2.18. The 95% confidence limits for 17 values 
ate 1101 available. 

Samples 11-215-00046 and 11-215-00414 wete cbosen fonnatrix spike/matrix spike duplicate (MS/MSD) 
analyses for TAL metals in the water samples. The percem teCOVeries, listed in Table 2.19, ranged from 27 
to 107. Seventy out of seventy-six values wete within the acceptable QC limits. The relative percem 
differences (RPDs), also listed in Table 2.19, ranged from 0 (zero) to !5 and all thirty-<:ight values wete 
within the acceptable QC limits. 

The results of the blank spike analysis for TAL metals in the water samples ate reported in Table 2.20. The 
percent teeaveries ranged from 95 to 114 and all twenty-three values wete within the acceptable QC limits. 

The percent tecoveries of the QC standards for TAL metals in the soil samples ranged from 90 to !13 and 
all teeovered concentrations for which confidence limits are available were within the 95% confidence 
limits. The recoveries ate listed in Table 2.21. The 95% confidence limits for 19 values are not aviillatile. 

Samples ll-215-«l605 and 11-215.00505 were cbosen for the MS/MSD analyses for TAL metals in the soil 
samples. The percem recoveries, listed in Table 2.22, ranged from 15 to 150. Four values wete 1101 

calculated because the concentration of analyte spiked was less than that comained in the·sample .. The 
RPDs, also listed in Table 2.22, ranged from 0 (zero) to 71. Two values were not calculated because the 
concentration of analyte spiked was less than that contained in the sample. QC limits for percent tecoveri­
and RPDs ate not available for this analysis. 'W 
The results of the blank spike analysis for TAL metals in the soil samples are reported in Table 2.23. The 
percem recoveries ranged from 83 to 113. QC !inUts are 1101 available for this analysis .. 

The percem teeoveries of the QC standards for TAL metals in the tissue samples ranged from 93· to 112 and 
all recovered concentrations for whicb confidence limits are available were within the 95% confidence 
limits. The recoveries are listed in Table 2.24. The 95% confidence limits for 68 values ate not available. 

Samples I 1-215-00065. 11-215.00070, 11-215.00206, I 1-215.002!7, 11-215.00234, 11-215.00100, 11-215-
00112, I 1-215.00066, I 1-2!5-0023!. I 1-215.00136 and I 1-215.00237 were chosen for the MS/MSD 
analyses for TAL metals in the tissue samples. The percem recoveries, listed in Table 2.25. ranged from 50 
to I I I. Four values were not calculated because the concentration of analyte spiked was less than that 
conra.ined in the sample. The RPDs, also listed in Table 2.25, ranged from 0 (zero) to 34. Two values were 
not calculated because the concentration of analyte spiked was less than that conra.ined iii the sample. QC 
limits for percent tecoveries and RPDs are not available for this analysis. 

The results of the blank spike analysis for TAL metals in the tissue samples ate reported in Table 2.26. The 
percent recoveries ranged from 8 I to I 13. QC limits are not available for this analys~~ 
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The pcrcem recoveries of the QC standards for metals in the soil samples ranged from 103 to 110 and all 
recovered concentrations for wbich confidence limits are available were within the 95% confidence limits. 
The recoveries are listed in Table 2.27. The 95% confidence limits for seven values are not available . 

. Samples 14 and XRF34_ were chosen for the MS/MSD analyses for metals in the soil samples. The percent 
recoveries, listed iri Table 2.28, ranged from 78 to 119._ The RPDs, also listed in Table 2.28, ranged from 1 
to 13. QC limits for pcrcem recoveries and RPDs are not av:lilable for this analysis. 

The results of the blank spike analysis for metals in the soil samples are reported in Table 2.29. The percent 
recoveries ranged from 93. to 102. QC limits are not available fur- this 3na!ysis. 
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T- 2.18 R- ol1ho QC-Anllylla larTAL- n W-
WA t 2-215 Avta Flborw 

Molal Date Quauty Cone. True 95'!6 COilfldonce %Roc 
Analyzod Ccntrol Rec:c>Vered Value lnterwl 

Standard !J9Il. 1¢ 

AkJminum Cl5f.2&97 QC-7x100 1011 1000 NA 101 
ERA-431 435 441 362-520 99 

Antimony 05I2!3I'J7 TMAAn 103 100 81.65-125.67 103 

Arsenic 05129197 TMAAII'1 50 50 41.9-55.9 100 

Sa<Mn Cl5f.2&97 QC-7 x100 1021 1000 NA 102 
ERA-431 410 406 333-479 101 

Beryllium 0512BJ97 QC-21 x100 1035 1000 NA 104 
ERA-431 107 103 as:122. 104 

Cadmium Cl5f.2&97 QC-21 x100 1035 1000 NA 104 
ERA-431 B3 82 67-97 101 

C.iclum 0512BJ97 QC-21 x100 1062 1000 NA 106 

Chrcmlum Cl5f.2&97 QC-21 x100 1054 1000 NA 105 
ERA-431 554 529 434-624 105 

Cobltt 0512BJ97 QC-21 x100 1051 1000 NA 105 
ERA-431 473 447 367-527 106 

C<Jpper 0512BI97 QC-21 x100 1027 1000 NA 103 
ERA-431 213 208 171 -245 102 

Iron 0512BJ97 QC-21 x100 1053 1000 NA 105 
ERA-431 709 676 554-798 105 

Load 05I2!3I'J7 TMAA111 50.2 50 43.4-56.3 100 
06102197 TMAAII'1 51 50 43.4-56.3 102 

Magnesium 0512BJ97 QC-21 x100 1024 1000 NA 102 

Manganese 0512BJ97 QC-21 x100 1051 1000 NA 105 
ERA-431 534 518 425-611 103 

Mercury 05130197 TMWS 2.80 3.00 2.21 -3.65 93 

Nickel 05126197 QC-21 x100 1068 1000 NA 107 
ERA-431 99 94 77-111 105 

Potusium 0512BJ97 QC-7x100 9950 10000 NA 100 

Selenium 05130197 TMAA#1 51.85 50 39.4-57.4 104 

Sliver Cl5f.2&97 QC-7 x100 1019 1000. NA 102 
ERA-431 66 B5 53-76 102 

Sodium Cl5f.2&97 QC-7 x100 982 1000 NA 98 

Thallium 05130197 TMAA11'2 49.6 50 39.9-57.97 99 

-
Vanadium 05/2BJ97 QC-21 x100 1024 1000 NA 102 

ERA-431 343 338 277-399 101 

Zinc 05126197 QC-21 x100 1030 1000 NA 103 
ERA-431 438 424 348-500 103 

• 
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Tlblo 2.19 RIIIUils ofllw MM.ISD .t.nolyois far TIU. Metals,., W-
. WA • 2-215 Avtex flbetS 

Metal Client. Sample Original Cone. R~Conc. '!b Recovery RPD .Roccmmended 
Cone. Spike Dup. Spiklt Dup. Spike Cup. Limit 
llQII. llQII. ~giL llQII. llQII. '!I.Rec RPD 

Aluminum 11-215-00046 31.3 4444 4444 43~!9 4362 97 97 75-125 20 

Antimony 11-215-00046 55.6 55.6 53.5 60.6 95 107 13 75-125 20 

Arsenic 11-215-00046 55.6 55.6 51.1 54.3 90 96 6 75-125 20 

Barium 11-215-00046 65.6 556 556 609 605 98 97 75-125 20 

Beryllium 11-215-00046 0.1 = = 2Zl 224 100 101 0 75-125 20 

Cadmium 11-215-00046 u = = 215 217 97 98 75-125 20 

Chromium 11-215-00046 1.4 = = = 223 99 100 0 75-125 20 

Coba~ 11-215-00046 u =· = 2Zl 225 too· 101 75-125 20 

Copper 11-215-00046 u = = 220 221 99 99 0 75-125 20 

.. Iron 11-215-00046 37.2 4444 4444 4471 4470 100 TOO 0 75-125 20 

Lead 11-215-00046 u 55.6 55.6 52.9. 55.3 95 100 4 75-125 20. 

Manganese 11-215-00046 7 = = z;~ 225 .. 98 98 0 75-125 20 

Mercury 11-215-00046 u 2.00 2.00 1.9 1.9 95 95 0 75-125 20 

Nickel 11-215-00o46 2.2 = = 225 229 100 102 2 75-125 20 

Seleniurh 11-215-00046 0.6 55.6 55.6 37 38.7 66• ss· 5 75-125 20 

Silver 11-215-00046 0.5 = = 61.4 61.6 27• 27• 0 75-125 20 

Thallium 11'215-00046 u 55.6 55.6 55.6 59 100 106 6 75-125 20 

Vanadium 11-215-00046 u 556 556 548 549 99 99 0 75-125 20 

Zinc 11-215-00046 116 = = 332 333 .97 98 0 75-125 20 

• 
00126 
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T- 2. 1g (Con!) R-of the MSIMSO Anolyoa l'or TAL- in Water 
WA- 2-215 A"""' Fibers 

Metal CUent- Sample Original C«lc:. R-C«lc:. 'I&ROCCMI!Y RPO Recommended 
Cone. Spike Dup. Spike Oup. Spike Oup. Limit e ~giL ~giL ~gil IJg/L IJg/L '!&Roc RPO 

AUnkun 11-215-00414 22 4444 4444 4382 4270 98 98 3 75-125 20 

Antimony 11-215-00414 u 55.5 55.6 53.2 59.5 98 107 11 75-125 20 

A!Hnlc 11-215-00414 u 55.5 55.5 55.9 57.1 101 103 2 75-125 20 

Barium 11-215-00414 33 555 555 585 569 Q9 98 3 75-125 20 

Beryllium 11-215-00414 0.1 222 222 227 222 102 100 2 75-125 20 

Codmilnn 11-215-00414 u 222 222 218 212 98 95 3 75-125 20 

Chromium 11-215-00414 1.8 222 222 225 220 100 98 2 ' 75-125 20 

Coba~ 11-215-00414 0.3 222 222 226 221 102 99 2 75-125 20 

Copper 11-215-00414 1.4 222 222 225 219 101 98 3 75-125 20 

Iron 11-215-00414 53 4444 4444 4566 4445 101 99 3 75-125 20 

Lead 11-215-00414 u 55.5 55.5 49.6 51.4 89 93 4 75-125 20 

Manganese 11-215-00414 7.2 222 222 231 225 101 98 3 75-125 20 

Mercury 11·215-00414 u 2.00 2.00 2.00 2.00 100 100 0 75-125 20 

Nickel 11-215-00414 u 222 222 222 217 100 98 2 75-125 20 

Selenium 11-215-00414 0.4 55.6 55.6 52.4 61 94 109 15 75-125 20 

Silver 11-215-00414 3.6 222 222 101 109 44" 47. 8 75-125 20 -Thamum 11-215-00414 u 55.6 55.6 57.3 59.3 103 107 3 75-125 20 

Vanadium 11-215-00414 2.2 555 555 554 541 Q9 97 2 75-125 20 

Zinc 11-215-00414 u 222 222. .217 212 98 95 2 75-125 20 

• 

00127 
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Tllii22J RIIUb of the BIINc Spike Anolysia lar TAl MotU In Wamr 
WA.2-215AY!Io!Ft.. 

Metal Spiked Recomed '16Rec Reccmmended 
Cone Cone. UmM 
~giL- ~giL 

Aluminum 4444 4268 96 75-125 

Antimony 55.6 58.7 106 75-125 

Arsenic 55.6 55.6 100 75-125 

Barium 558 542 98 75-125 

Beryllium 222 222 100 75-125 

Cadmium 222- 212 95 75.-125 

Calcium 4444 4303 97 75-125 

Chromium 222 221 99 75-125 

Cobatt 222 225 101 - 75.-125 

Copper = 219 99 75-125 
,.·· 

Iron 4444 4426 100 75-125 

Lead 55.6 58.4 102 75.-125 

M8gnesium 4444 4293 97 75-125 

Manganese 222 219 99 75.-125 

Mercury 2.00 2 100 75.-125 

I - Nickel 222 222 100 75-125 

F'otassium 4444 4326 97 75-125 

Selenium 55.6 63.3 114 75.-125 

Silver = 213 96 75.-125 

Sodium 4444 4204 95 75.-125 

Thallium 55.6 59.4 107 75.-125 

Vanadium 556 545 98 75.-125 

Zinc ·= 212 95 75.-125 

--
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T- 2.21 R-Ill the QC Sla'ldord Anolyoio far TAL,_. (Soil) 
WA II 2·215 Avtax F-. 

Metll Dale Quality COne. True 95'!1.COntidence '!!.Roc 
Anlllyzed Control Roc Value lnteMII 

Standord 1¢ IJ!IIL 

Aklrnir1m1 06I02!i17 QC-7x100 1010 1000 NA 101 
06I02!i17 ERA-431 475 441 362-520 108 

Antimony 06I02!i17 QC·21 x100 1024 1000 NA 102 

AI'Rnic 06103197 TMMA#1 51 50 41.9-55.9 102 
06104197 TMMA#1 54 50 41.9-55.9 108 - 00102197 QC-7x100 1029 1000 NA 103 
06102197 ERA-431 420 406 J:l3. 479 . 103 

Be<yllium 00102197 QC-21 x100 1055 1000 NA 106 
06102/ff7 ERA-431 109 103 85. 122 106 

cadmium 06I02!i17 QC-21 x100 1050 1000 NA 106 
06I02!i17 ERA-431 85.5 52 87-r17 104 

calcitJm 06I02!i17 QC-21 x100 1085 1000 NA 109 

Chromium 06102197 QC-21 x100 1092 1000 NA 109 
06102/ff7 ERA-431 580 529 434-524 110 

Cobott 06102197 QC-21 x100 1085 1000 NA 109 
06I02!i17 ERA-431 496 447 357.527 111 

Copper 05102197 QC-21 x100 1042 1000 NA 104 
06I02!i17 ERA-431 '217 208 171 • 245 104 

Iron 06I02!i17 QC-21 x100 1091 1000 NA 109 
00102197 ERA-431 742 876 554-798 110 

Leod 06I02!i17 QC-21 x100 1085 1000 NA 109 
06I02!i17 ERA-431 389 353 289-417 110 

Magnesh.!m 06I02!i17 QC-21 x100 1046 1000 NA 105 

Manganese 06102197 QC-21 x100 1078 1000 NA 108 
06102/ff7 ERA-431 553 518 425-611 107 

Mercury 06102197 TMWS 28 3 2.21-3.85 63 

Nickol 06102197 QC-21 x100 1114 1000 NA 111 
06102197 ERA-431 106 94 77-111 113 

Potassium 06102/ff7 QC-7 x100 9034 10000 NA 90 

Se!enh.!m 05130197 TMMA#1 50.7 50 39.4-57.4 101 
06104197 TMMA#1 50.2 50 39.4-57.4 100 

Silver 05102197 QC-7 ~100 1025 1000 NA 103 
05102197 ERA-431 87.5 65 53.75 104 

Sod'rum 05102197 QC-7x100 995 1000 NA 100 __ ...., 
Thallium 06104197 TMMAJ2 49 50 39.9-57.97 98 

005197 TMMAJ2 48 50 39.9-57 .r17 95 

Vanadtum 06102197 QC-21 x100 1067 1000 NA 107 
06102/ff7 ERA-431 362 338 277.399 107 

Zinc 00102197 QC-21 x100 1057 1000 NA 106 
05102197 ERA-431 454 424 348-500 107 ··-e 

r 
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Tillie 2.22. R_.. Dllhl MSMSD AnllyiS fer TAL Melola in Sail 
WA. 2·215 A'lllll< F1bn 
c- an dly wolglt) 

Mellll Clientt Somple Original Cane. R~Ccnc. '!!.Recovery RPC 
Cone. Spilce Dup. Spike Cup. Spike Cup. 
mglkg mgilrg mgil<g mglkg mglkg 

AntimonY 11-215-00605 11.3 78.0 87.1 33.6 24 2S 15 65 
Antimony 11-215-00505 0.101 53.2 56.6 14.5 8.89 Zl 16 54 

7..53 8.16 ' 17" Arsenic 11-215-00605 10.01 13.2 15.8 69 83 
Arsenic 11-215-00505 3.69 6.04 5.19, 7.97 a'.51 71 93 Zl 

Barium 11-215-00605 95.8 156 f'74 250 280 99 106 7 
Barium 11-215-00505 116 106 113 225 236 106 106 0 

Beryllium 11-215-00605 0.791 78.0 87.1 75.6 87.6 96 100 4 
Berylbum 1 1-215-00505 1.17 53.2 56.6 58 61.4 107 106 0 

Cadmium 11-215-00605 3.59 78.0 87.1 75.2 88.7 92 98 6 
cadmium 11-215-00505 0.248 53.2 56.6 53 56.8 99 100 1 

Chromium 11-215-00605 44.4 78.0 87.1 .120 134 97 103 6 
Chromium 11-215-00505 15.2 53.2 56.6 70.8 75.6 104 107 2 

. .. .. Coba~ 11-215-00605 10.7 78.0 87.1 82.3 96 92 . 98 6 
Coba~ 11-21 5-00505 .16.7 53.2 56.6 725 76.4 105 106 1 

Copper 11-215-00605 42.8 78.0 87.1 120 131 99 101 2 
Copper 11-215-00505 15.6 53.2 . 56.6 70.6 73.2 103 102 1 

Lead 11-215-00605 121 78.0 Bi'.t 193 207 92 99 7 
Lead 11-215-00505 24.5 53.2 56.6 79.2 81.9 103 101 1 

Manganese 1 1-215-00605 691 78.0 87.1 790 822 1Zl 150 17 
Manganese 11-215-00505 ' 1121 53.2 56.6 1184 1153 118 57 71 

Mercury 11-215-00605 1.08 0.843 0.697 1.85 1.74 91 95 4 
Mercury 11-215-00505 0.344 0.433 0.449 0.715 0.875 86 118 32 

Nickel 1 1 -215-00605 25.1 78.0 87.1 97.5 113 93 101 a 
Nickel 1 1 -215-00505 13.3 53.2 56.6 69.6 73.8 106 107 1 

Selenium 1 1 -215-00605 u 8.16 10.01 2.88 3.84 33 38 16 
.Selenium 1 1 -215-00505 0.038 6.04 5.1_9 1.99 1.93 32 36 12 

Silver 1 1 -215-00605 0.05 78.0 87.1 70.3 82.8 90 95 5 
Silver 1 1 -21 5-oosos u 53.2 56.6 51.5 54.9 97 97 0 

Thailiuni 1 1-21 5-00605 6:342. 8.16 10.01 4.S'i 6.21 52 59 12 
Thallium 1 1-21 5-00505 0.461 6.04 5.19 3.87 4.15 56 71' 23 

Vanadium 1 1 -215-00605 24.9 156 174 171 199 94 100 6 
VanadiUm 1 1-215-00505 36.5 106 113 146 152 103 102 1 

Zinc 11-215-00605 Zl211 78.0 87., 28182 29108 NC NC NC 
Zinc 11-215-00505 715 53.2 56.6 791 649 NC NC NC 

• 
001.40 

2215\DEL'IAR\9707\II.LL 



AR300736AR300736

T- 2.23 R- altha Blink Spla Anolyolo fer TAL Metota In SOli 
WA 112·215 Avlloc Fliers 

Mellll Spilced Sind Blk" Roc '!Eo Roc 
Cone Cone Cone. 
mgl1<g mgl1<g mgl1<g 

Aluminum 800 u 819 102 

Antimony 50.0 u .ca.e 97 

A"""'ic 4.90 u 4.8 98 

Barium 100 u 100 100 

Berytlium 50.0 u 53 108 

cadmium 50.0 u 50.4 101 

Calcium 800 u 817 102 

Chromium 50.0 u 523 105 

Cobatt '50.0 u 525 105 

Copper 50.0 u 50.7 101 

Iron 800 u 835 104 

Lead 50.0 u 52 104 

Magnesium 800 u 796 100 

Manganese 50.0 u 51.6 103 

Mercury 0.400 NA 0.38 95 

Nickel 50.0 u 53.5 107 

Potassium 800 u 727 91 

Selenium 4.90 u 4.5. 92 

Silver 50.0 u 48.8 98 

Sodium 800 u 789 99 

Thallium 4.90 u 4.2 86 

Vanadium 100 u 103 103 

Zinc 50.0 u 522 104 

• 
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T- 2.23 (Coni) R- of lhe B-Splice Anllyslo lor TAL Mo!aJs In Sell 
WA. 2-215 AW!K F-. 

Metal Spiked Sand Blk Rec %Roc 
Cone Cone Col'lc. 
mglkg mgllcg rngllcg 

__ Aluminum 784 .u 842 107 

Antimony 49.0 u 50.5 103 

Arsenic 4.81 u 4.9 102 

-Barium 98 u 103 105 

Berytlium 49.0 u 54.6 111 

. Cadmium 49.0 u 52.9 108 

Calcium 784 u 866 . 110 

Chromium 49.0 u 54.8 112 

Coba~ 49.0 u 54.7 112 

Copper 49.0 u 52.1 106 

Iron 784 u 881 112 

Lead 49.0 u 53.8 110 

Magnesium 784 u 830 106 

Manganese. 49.0 u 542 111 

Nickel 49.0 u 55.2 113 

I e Potassium 784 u 765 96 

Selenium 4.81 u 4.8 100 

Silver 49.0 u 50.8 104 

Sodium 784 u BOO 102 

Thallium 4.81 u 4 63 

Vanadium 98 u 107 109 

Zinc 49.0 u 55.1 112 

• 00142 
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T- 2.24 R- aftt. QC Sbaidlad Anllyolo fir TAL- (Tiuuo) 
WA I 2·215 Avtlrx Fl>n 

Molal Ollie CUIIIty Cane. True 95 'lb confidence %Roc 
Anal)2ed C<>nlrol Roc Val .. Interval 

SIDndard ~giL ~giL 

Alumlnum 05120197 QC-7IC'IOO 1015 1000 NA 102 
05120197 ERA~1 441 441 =-520 100 

Antimony 051Z3197 ThiMAr.! 101.1 100 81.55 • 1 25.67 101 

Alsenic 05r.21197 ThiMA-1 50.2 50 41.~55.~ 100 

Barium 0!5120197 QC-7 >:100 1015 1000 NA 102 
0!5120197 ERA~1 411 - 333-4~ 101 

Beryllium 0!5120197 QC-21 x100 1030 1000 NA 103 
05120197 ERA~1 106 103 85 ·122 103 

C.dmium 05120197 QC-211C'100 1031 1000 NA 103 
05r.20197 ERA~1 B3 82 67-97 101 

Calcium 05r.20/97 QC-21 x100 1069 1000 NA 107 

Chromium 0!5120197 QC-21 x100 1051 1000 NA 105 
05r.20I97 ERA~1 549 529 434-624 104 

Cobalt 05120197 QC-21 x100 1043 1000 NA 104 
05120197 ERA~1 472 447 YrT-527 106 

Copper 05120197 QC-21 x100 1029 1000 NA 103 
0!5120197 ERA~1 213 208 171 • 245 102 

Iron 05120197 QC-21 x100 1056 1000 NA 106 
05120197 ERA~1 713 676 554-798 105 

Load 05119197 ThiMA#1 51 50 43.4-56.3 102 

Magnesium 05120197 QC-21 x100 1021 1000 NA 102 

Manganese 05120197 QC-21 x100 1046 1000 NA 105 
05120197 ERA~1 531 518 425-611 103 

Me=ny 05116197 TMWS 29 3 221 -3.55 'il7 

Nickol 05r.20197 QC-21 x100 1061 1000 NA 106 
05r.20/97 ERA~1 98 94 77-111 104 

PGUasium 05r.20I97 QC-7 x100 9772 10000 NA 98 

selenium 05116197 ThiMA-1 51.9 50 39.4-57.4 104 
05116197 TMMA#1 51.5 50 39.4-57.4 103 

Silver 05r.20/97 ac-7 x100 1014 1000 NA 101 
05120197 ERA-431 55 55 53.75 102 

Sodium 05r.20197 QC-7x100 993 1000 NA 99 

Thallium 05119197 ThiMI\.2 49.1 50 39.~57.97 98 

-~~ 

Vanadium 05120197 QC-21 x100 1026 1000 NA 103 
05r.20I97 ERA~1 343 338 277-399 101 

Zinc 05120197 QC-21 x1 00 1029 1000 NA 103 
05(.20/97 ERA~1 438 424 348-500 103 

e 
• 
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Tobit 2.2<4(Cant) R-althe QC -~~~~ Anolylls far TAL Mala (Tissuo) 
.. WA11!2·215AIIIl!xF-. 

Metal Date Quality Cone. True 95 % Cot lfidenCe 'lbRee 
Analyzod Conlrcl Rec 'Jal~ 11'112Nal 

Standard ~giL ~ 

Aluminum 05/2111)7 OC-7x100 1019 1000 NA 102 
05/21197 ERA-431 455 441 362-520 103 

Antimony 05123197 TMMAII!2 93.1 100 81.65 • 125.67 93 

Amenic 05tZ2JS7 TMMA11 49.8 50 41.~55.9 100 

Barium 05/21197 OC-7 x100 1011 1000 NA 101 
05/21197 .ERA-431 415 406 333-479 102 

Beryllium 05121197 OC-21 x100 1017 1000 NA 102 
05121197 ERA-431 106 103 65-122 103 

cadmium 05121197 OC-21 x100 1014 1000 NA 101 
05121197 ERA-431 84 82 67-97 102 

Calcium 05121197 OC-21 x100 1051 1000 NA 105 

Chromium 05121197 QC-21 x100 1031 1000 NA 103 
05121/97 ERA-431 551 529 434-624 104 

Co batt 05121197 OC-21 x100 1026 1000 NA 103 
05121197 ERA-431 , 470 447 367 ·527 105 

Copper 0512119( OC-21 x100 1017 1000 NA 102 
·05121197 ERA-431 215 208 171.245 103 

Iron 05/21/97 OC-21 x100 1043 1000 NA 104 
05121197 ERA-431 .711 676 554-798 105 

Lead 05123197 TMMA#1 51.1 50 43.4-56.3 102 

Magnesium 05121197 QC-21 x100 1036 1000 NA 104 

MangBnese 05121197 OC-21 xtOO 1029 1000 NA 103 
05121197 ERA-431 · 528 518 425-611 102 

!<l•rcury 0511.6197 TMWS 2.9 3.00 2.21 ~ 3.65 97 

Nickel 05121197 QC-21 xtoo 1,033 1000 NA 103 
05121197 ERA-431 101 94 n -111 107 

Potassium 05121197 aC-7 x100 9827 10000 NA 98 

Selenium 05123197 TMMA.#1 52.66 50 39.4-67.4 105 

Silver 05121197 QC-7 x100 1009 1000 NA 101 
05121197 ERA-431 64 65 53-76 98 

Sodium 05121197 OC-7x100 997 1000 NA too· 

Thallium 05127197 TMMA12 49.03 50 39.~67.97 98 

Vanadium 05121197 QC-21 x100 100a 1000 NA _lll1 
05/21197 ERA-431 343 338 .2n-3ee 101 

Zinc 05121197 0C'21 x100 1012 1000 NA 101 
05121197 ERA-431 435 424 348-500 103 

r 
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Table 2.24 {Coni) Reoull;s of the OC Stlndard AM!yolllor TAL Mo1aJs {T"ISIIUI!) 
WA 112-215 Avlelc Flbon 

Mom I Oate Quality Cone. True 95 % Confidence 'lbRec 
AnalyZed Contnll Rec ValLie IIUMJ 

Standard IJ9II. IJ9II. 

Alllmlnum osmm QC-7x100 1016 1000 NA 102 
05127/97 ERA-431 441 441 362- 52ll. 100 

Antimony 05/2!J/97 TMMA112 104.4 100 ~1_.65 - 125.67 104 

Ar.ienic o5i28!97 Th1MAII1 51.1 50 41.9-55.9 102 

Barium 05f2:1!97 QC-7x100 1014 1000 NA 101 
05f2:1!97 ERA-431 407 406 333-479 100 

Beryllium 05127/97 QC-21 x100 1020 1000 NA 102 
05/XT/97 ERA-431 106 103 85-122 103 

I 

Cadmium 05127197 QC-21 x100 1021 1000 NA 102 
051XT!9T ERA-431 84 82 67--97 102 

calcium 05f2:1!97 QC-21 x100 1031 1000 NA 103 

ChrOmium 05!27t97 QC-21 x100 1041 1000 NA 104 
.. - 05127/97 ERA-431 547 529 434-624 103 ' 

Cobalt 05127/97 QC-21 x100 1034 1000 NA 103 
05127197 ERA-431 468 447 367-527 105 

Copper 05127197 QC-21'x100 1021 1000 NA 102 
05127197 ERA-431 212 208 171 -245 102 

Iron 05127197 QC-21 x100 1033 1000 NA 103 
osm/97 ERA-431 697 676 554-798 103 

e Lead 05128/97 TMMAII1 48.4 50 43.4-56.3 97 

Magnesium osm/97 QC-21 x'\00 1005 1000 NA 101 

Manganese 05127/97 QC-21 x100 1034 1000 NA 103 
05127197 ERA-431 526 518 426-611 102 

Mercury 05122197 TMWS 2.9 3.00 221 -3.65 97 

Nickel osm/97 QC-21 x100 1055 1000 NA 106 
05/XT/97 ERA-431 97 94 77-111 103 

PotassiUm osm/97 acc7x100 9467 10000 NA 95 

Selenium 05128/97 TMMA-1 49.54 50 39.4-57.4 99 

Sitver 05/XT/97 ae-7x1oo 1013 1000 NA 101 
I 05/XT/97 ERA-431 65 65 53-76 100 

Sodium osm/97 QC-7x100 985. 1000 NA 99 

Thallium 05128/97 TMMA#2 48.62 50 39.9-57.97 97 

Vanadium 05127197 QC-21 x100 1009 1000 NA 101 
05127/97 ERA-431 337' 338 277-399 _we 

Zinc 05127/97 QC-21 x100 1019 1000 NA 102 
05127/97 ERA-431 434 424 348'500 102 

• 
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T-2.25 R- ollhe MSJMSD........,... fa-TAL- in TiaUI 
WA I 2-215 A\lllx Filers 

(baed on dry woiglll) 

Molal Cfle!lt I Sample Original COne. Recovered Cone. % RIICOYW!'f RPD 
Cone. Spila! Dup. Spila! Dup. Splloo Dup. 
mgllcg mglkQ mglkQ mgllcg mgllcg 

Antimony 11-215-00065 0.191 9.40 5.37 1o.5 5.88 111 105 5 
Antimony 11-215-00070 0.084 6.03 .6.20 6.37 6.45 104 103 2 

Arsenic 1 1-215-00065 0.229 9.«1 6.37 6.92 4.18 71 52 14 
Arsnc 11-215-00070 0.335 6.03 6.20 4.39 4.52 67 67 0 

Barium 11-215-00065 9.41 37.6 25.5 44.7 34.5 . 94 98 5 
Barium 11-21 S-00070 2.64 24.1 24.8 25.0 24.9 93 00 3 

Borylilum 11-21 S-00065 0.033 37.6 25.5 33.0 22.0 88 86 2 
Be<yllium 11-215-00070 0.012 24.1 24.8 21.6 21.5 89 87 3 

Cadmium 1 1-21 S-00065 0.31 37.6 25.5 30.2 20.8 80 BO 1 
Cacimium 11-215-00070 u 24.1 24.8 19.7 19.7 52 79 3 

Chromium 11-215-00065 1.98 37.6 25.5 33.0 23.4 83 84. 2 
Chromium 11-215-00070 1 24.1 24.8 21.7 21.5· 86 83 4 

Ccbatt 1 1-215-00065 u 37.6 25.5 30.5 202 81 79 2 
Ccbatt 1 1-21 S-00070 u 24.1 24.8 202 19.6 84 79 6 

Copper 1 1-215-00065 6.31 37.6 25.5 392 282 88 86 2 

~ 11-215-00070 10.5 24.1 24.8 23.8 242 55 55 0 

Lead 11-21 S-00065 0.036 9.40 6.37 8.23 5.88 87 92 5 
Lead 1 1·21 S-00070 0.028 6.03 6.20 5.38 5.53 89 89 0 

Manganese 11-215-00065 5.54 37.6 25.5 37.7 27.5 86 86 
Manganese 11-215-00070 8.75 24.1 24.8 30.5 31.0 90 00 

Mercury 11-215-00065 0.187 1.70 1.73 1.70 1.82 89 94 6 
MerctJry 11-215-00070 0.692 1.24 1.24 1.92 1.92 99 99 0 

Nicla!l 1 1-21 S-00065 u 37.6 25.5 32.1 20.3 85 80 7 
Nickol 1 1-21 S-00070 u 24.1 24.8 20.1 21.1 83 85 2 

Selenium 11-215-00065 1.38 9.«1 6.37 8.04 5.86 71 70 1 
SeJenium 11-215-00070 1.12 6.03 620 5.19 5.31 67 68 0 

snwr 11-215-00065 0.59 37.6 25.5 32.2 21.4 84 82 3 
Silver 11-21 S-00070 u 24.1 24.8 20.7 20.4 86 82 •4 

Thanium 1 1-215-00065 0.191 9.«1 6.37 8.08 5.04 84 76 10 
Thanium 11-215-00070 0.14 6.03 6.20 4.15 4.27 68 57 0 

Vanadium 11-215-00065 0.44 37.6 25.5 33.5 22.3 88 88 2 
vanadium 1 1-21 S-00070 0.0042 24.1 24.8 21.8 21.5 00 87 4 

Zinc 11-215-00065 304 37.6 25.5 382 350 NC NC NC 
Zinc 1 , -21 S-00070 49.8 24.1 24.8 69.9 762 83 106 24 

.. 
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T..,_ 2..25 (Coni) Rl!lllb althe MMISD Anllyola lor TAl Molals in TISSUe 
WA fl 2-215 Avtmc F-. 

(blsod on dry weight) 

Metal Client jj Sample Original Cor.<:. R-Ccr.<:. % R"""""'Y RPD 
Cone. Spike DUIO. Spike Dup. Spike Dup. 
mglkg mglkg mgtkg mglkg mglkg 

Anlimcny 11-215-00206 0.109 7.59 7.73 . 6.43 6.56 83 83 0 
Antimony .11-215-00217 0.238 8.22 7.94 5.79 5.37 68 65 4 

Arsenic 11-215-00206 0.362 7.59 7.73 5.65 5.91 69 72 3 
Arsenic 11-215-00217 1.07 8.22 7.94 6.35 5.02 54 50 25 

Barium 11-215-00206 ~.1 30.3 30.9 64.8 66.4 88 92 4 
Barium 11-215-00217 36.4 32.9 31.8 66.7 57.4 88 91 6 

I 
Beryllium 11-215-00206 0.024 30.3 3(1.9 26.8 27.5 68 89 
Beryllium· 11-215-00217 0.11 32.9 31.8 29.2 28.5 68 89 

Cadm\um 11-215-00206 0.28 30.3 30.9 24.6 24.8 80 79 1 
CadmiUm 11-215-00217 0.3 32.9 31.8 26.0 25.6 78 80 2 

Chromium 11-215-00206 3.07 30.3 3(1.9 27.3 28.1 80 81 
Chromium 11-215-00217 3.12 32.9 31.8 30.3 29.2 83 82 

CobaH 11-215-00206 0.52 30.3 30.9 26.0 27.2 84 88 3 
Co batt 11-215-00217 0.81 32.9 31.8 28.5. 27.1 84 83 2 

Copper 11-21S'00206 8.4 30.3 :lCt.9 35.4 36.2 89 90 1 
Copper 11,-215-00217 11.1 32.9 31.8 41.4 36.7 92 57 6 

Lead 1 1-21 s.oci206 0.3 7.59 7.73 6.59 7.21 83 89 8 
Lead 11-215-00217 0.267 8.22 7.94 6.58 6.41 77 77 1 

Manganese 11 :215-00206 4.53 30.3 30.9 30.9 31.8 87 88 1 
Manganese 11-215-00217 7.71 32.9 31.8 35.1 33.7 83 82 2 

Mercury 11-215-00206 u 1.39 1.56 1.26 1.41 90 90 0 
Mercury 11-215-00217 0.074 1.50 1.42 1.43 1.35 90 90 0 

Nickel 11-21s.oci206 1.48 30.3 30.9 25.9 26.2 80 80 1 
Nickel 11-215-00217 1.62 32.9 31.8 28.1 28 81 83 3 

SelerUum 11-215-00206 4.85 7.59 7.73 8.81 10,0 52 57 24 
Setenium 11-215-00217 3.35 8.22 7.94 7.90 8.09 55 5o 8 

Silver 11-215-00206 u 30.3 30.9 25.2 25.8 83 83 0 
Silver 11-215-00217 u 32.9 3\.8 )27.7. 25.5 84 83 1 

- - -- --~- =--

n;ainum--- - ---- --~~~ -,~--=-=----
11-215-00206 0.022 7.59 7.73 6.04 6.97 79 90 12 

Thafl1um 11-215-00217 0.116 8.22 7.94 7.27 6.98 87 88 1 

Vanadium 11-215-00206 -0.41 30.3 30.9 26.5 28.2 88 90 4 
VanadiuTn 11-215-00217 2.2 32.9 31.8 31.3 29.4" 88 88 3 

Zinc; 1EI.1~2® . 95,2 "30.3 30.9 120 122 82 87 6 
Zinc 11-215-00217 120 32.9 31.8 145 147 76 65 11 

• 
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Tlblo2..25 (Coni) R-oflho MSIMSO Anllyola ltlrTALMollls in T1aue 
WA t 2·215 Avllll Filors 

(bued "" dfy 'Miighl) 

Metal Clionltl Sample Original Cone. R-Conc. '!loR"""""'Y RPO 
Cone. Spike Cup. Spike Dtlp. Spike Cup. 
fT19Il<; fT19Il<; mglkg mglkg mglkg 

AntimOny 11-215-00234 u 8.94 7.43 S.46 8.12 106 109 3 
AntimOny 11·215-00100 u 7.90 8.20 8.22 9.06 104 111 6 
AntimOny 11-215-00112 u 9.35 9.75 9.8 9.86 105 101 4 

ArMnlc 11-215-00234 0.04 8.S4 7.43 7.5 5.99 83 eo 4 
ArMnlc 11·215-00100 u 7.00 8.20 4.84 6.33 61 77 23 
Anionic 11-215-00112 0.051 9.35 9.75 6.51 6.77 69 69 0 

B•rium 11-215-00234 . 28.8 35.8 29.7 57.6 57.4 81 96 18 
Barium 11-215-00100 3.23 31.6 32.8 34.2 32.5 98 89 9 
S.rlum 11-215-00112 2.77 37.4 39.0 36.5 38.1 00 91 0 

Beryllium 11-215-00234 0.046 35.8 29.7 31.9 27.1 89 91 2 
Berj\lium 11-215-001 00 0.042 31.6 32.8 28.6 :l0.1 00 92 1 
Berylli~n~ 11-215-00112 u 37.4 39.0 33.0 35.4 88 91 3 

Codmlum 11-215-00234 u 35.8 29.7 28.7 24.2 eo 81 1 
cadmium 11-215-00100 u 31.6 32.8 25.6 25.6 81 81 0 
COdmi\Jm 11-215-00112 u 37.4 39.0 29.1 32.2 78 83 6 

Chromium 11-21 5-00234 2.06 35.8 29.7 . 31.6 26.8 83 83 1 
Chromium 11-215-00100 1.31 31.6 32.8 28.2 29.2 85 85 0 
Chromium 11-215-00112 1.39 37.4 39.0 32.3 34.5 83 85 3 

CcOI~ 11·215-00234 0.855 35.8 29.7 :l0.7 25.S 83 84 1 
CcOilt 11-215-00100 0.252 31.6 32.8 27.2 28.9 85 87 2 
Cobatt 11-215-00112 u 37.4 39.0 31.2 33.6 83 ll6 3 

copper 11-215-00234 19.9 35.8 29.7 49.6 49.1 83 98 17 
Copper 11-215-00100 3.13 31.6 32.8 31.5 32.8 00 00 1 
Copper 11-215-00112 2.79 37.4 39.0 35.2 37.8 89 00 1 

Lood 11·215-00234 u 8.94 7.43 7.83 7.97 88 107 20 
Lood 11·215-00100 u 7.00 8.20 8.23 6.55 79 e6 2 
Lood 11-215-00112 0.429 9.35 9.75 6.77 8.31 8B 81 18 

r 
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Tlllil2.25 (Coni) RISUIIS afthii\&St\ISD Anlly* !CO" TAl. Molals in TlSiuo 
WAf 2-215 Avtmc ,_. 

(based en dry ....,;ghl) 

Metal Client. Sample Original CoriO. Re<:oYered CCO'IC. % Roc:<J\'el)' RPO 
Cone. Spike Dup. Spike Dup. Spike Dup. 
mgllcg mglkg mg/l<g mgllcg mgllcg 

Manganese 11-21~ 21.5 35.8 29.7 49.9 50.2 79 97 20 
Manganese 11-215-00100 11.4 31.5 3:2~.8 45.5 38.3 108 .1!2 27 
Manganese 11-215-00112 21.8 37.4 39.0 54.0 55.2 85 88 2 

Mercury 11-215-00234 o.oa3 1.45 1.92 1.31 1.82 84 91 7 
Mercury 11-215-001 00 1 1.22 1.29 2.2 2.32 98 103 4 
Mercury 11-215-00112 0.815 1.1 1 1.24 1.78 1.93 87 90 3 

Nickei 11-215-00234 0.599 35.8 29.7 .30.5 25.1 84 82 2 
Nickel 1 1 -215-001 00 u 31.6 32.8 26.3 27.3 83 83 0 
Nickel 11-215-00112 u 37.4 39.0 30.7 33.8 82 87 5 

Selenium 11-215-00234 0.397 8.~ 7.•'-3 6.77 5.64 71 71 
Selenium 11-215-00100 0.819 _7.90 8.20 5.25 7.3 89 79 14 
Selenium 11-215-00112 1.43 9.35 9.75 -7.92 8.36 89 71 2 

' 
Silver 1 1-215-00234 u 35.8 29.7 29.4 25.4 82 85 4 
Silver 11-215-00100 0.308 31.6 32.8 26.8 28 84 84 1 
Silver 11-215-00112 u 37.4 39.0 30.9 33 83 85 2 

Thallium 11-21 s;oo234 0.211 8.94 7A3 9.19 7.67 100 100 0 
Thallium 11-215-00100 0.161 7.90 8.20 8.22 8.36 102 100 2 
Thallium 11-215-00112 0.234 9.35 9.75 9.8 10.2 102 102 0 

Vanadium 1 1 -215-00234 0.44 35.8 29.7 31.9 27.4 88 91, 3 
Vanadium 11-215-00100 0.537 31.6 32.8 28.3 29.8 87 89 2 
Vanadium 11-215-00112 0.07 37.4 39.0 33.3 35.5 89 91 2 

Zinc 1 1-215-00234 85.6 35.8 29.7 114 112 79 89 11 
Zinc 1 1 -215-001 00 61.3 31.6 32.8 -- 95.1 88.6 107 83 25 
Zinc 11-215-001 12 66.9 • 37.4 39.0 95.4 109 76 108 34 

• 

r 
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T- 2.2!5 (Coni) R-ollhll MSIMSD Anllyojo farT,I,L Molols In T1auo 
WA 112-215 A- Flbora 

(baed on drywoighl) 

Molal Client IF SII!Tiple Origlnll COne. R~Conc. 'II. Recowry RPO 
Cone. Spilo! Cup. sp;g Cup. Spllco Oup. 
mg/lcg mg/lcg mg/kg mg/lcg mg/lcg 

Antimony 1 1-215-00066 0.<16 8.17 8.29 8.58 S.14 ss 105 5 
Antimony 11-21 S-00231 0.252 6.52 6.23 7 6.52 103 102 1 
Antimony 11-215-00136 0.317 7.76 7.45 7.64 7.48 64 S6 2 
Antimony 11-215-CI0237 0.263 6.00 6.08 5.91 6.06 64 95 1 

Arsenic 11-215-00066 0.629 8.17 8.2S 7.09 7.17 7S 79 0 
Arat1ic 11-215-00231 0.206 6.52 6.23 5.04 4.59 74 n 3 
Arsenic 11-21S.00138 2.84 7.76 7.45 8.81 B.B3 77 BO 4 
Arwenlc 11-215-00237 0.213 6.00 6.08 3.7S 3.72 BO 5B 3 

B1rium 11-215-00066 18.2 32.7 33.2 43.1 45.4 76 62 7 
Barium 11-215-00231 6.01 26.1 24.9 2S.4 30.1 90 97 8 - 11-21 S..00136 5.16 31.0 2S.8 35.2 32.8 97 93 4 
Barium 11-21 S-00237 4.59 24.0 24.3 27.2 28.2 64 S7 3 

Beryllium 11-215-00066 O.Q16 32.7 . 33.2 28.4 30.4 87 92 5 
Beryllium 11-215-00231 u 26.1 24.9 23.9 24.2 92 97 6 
Beryllium 11-21 S..00136 u 31.0 2S.8 2S.7 27.6 S6· 93 3 
Beryllium 11-215-00237 u 24.0 24.3 22..2 22.3 93 92 1 

Cadmium 11-215-00066 0.264 32.7 33.2 25.9 27.9 78 83 6 
Cadmium 11-21S..00231 0.215 26.1 24.9 21.8 21.9 83 87 5 
Cadmium 1 1-21 S..00136 0.521 31.0 29.8 27.4 25.1 B7 82 5 
Clidm:ium 11-21 S..00237 0.402 24.0 24.3 20 20.1 82 81 1 

Chromi\Jm 11-215-00066 2.55 32.7 .. 33.2 30 31.2 84 86 3 
Chromium 11-215-00231 2.44 26.1 24.9 23.9 24.5 62 89 7 
Chromium 11-215-00136 1.06 31.0 29.8 30.5 27 95 87 9 
Chromium 11-21S-00237 1.56 24.0 24.3 22.8 23.1 89 59 0 

~ 11-215-00066 0.287 32.7 33.2 27.3 29 83 87 5 e CObo~ 11-215-00231 0.414 26.1 . 24.9 22.9 22.5 86 89 3 
Cobo~ 11-21 S..00136 0.627 31.0 2S.8 29.4 27.1 93 89 4 
Cobott 11-215-00237 0.532 24.0 24.3 20.9 20.3 B5 81 4 

Copper 11-215-00066 2.03 32.7 33.2 31.5 33.9 90 S6 6 
Copper 1 1-21S-00231 6.32 26.1 24.9 31.2 31.6 95 101 6 
Copper '11-21 S..00135 25.9 31.0 29.8 56.4 52.5 95 86 10 
Copper 1 1-21 S..00237 10.9 24.0 24.3 33.2 32.8 93 90 3 

Leod 11-215-00066 0.037 8.17 8.2S 6.SS 7.33 85 88 3 
Lead 11-21 S-00231 0.051 6.52 6.23 4.54 5.18 59 82 18 
Load 1 1-21 S..00136 0.733 7.76 7.45 7.1 7.01 62 84 3 
Leod 1 1-21 S..00237 0.142 6.00 6.08 4.58 4.86 74 78 5 

r 
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. Tlllil2.25 (Coni) RIIIUbaftlle MMISD Anllylil lor TAL Melallln Tlaut 
WA12-215Avtmcl'bfs 

{baled on dry weight) 

Metal Clierl)ll . Sample Originai Cone. Recavered Cane. 'lbReca;ery RPO 
Cone. Spiki! DUI>. Spike DUI>. Spike Dup. 
mg/lqJ mgtl<g mg/lqJ rTigtl<g mg/I<Q 

Manganese 11-215-00066. 11.1 32.7 33.2 34.9. . 37.2 73 79 8 
Manganese 11-215-00231 6.48 26.1 24.9 28.7 29.1 85 91 6 
Manganese 11-215-00136 15.6 31.0 29.8 42.2 41.6 86 87 2 
Manganese 11-215-00237 12.5 24.0 24.3 31.7 30.9 eo 76 6 

Mercury 11-215-00066 u 1.65 1.68 1.56 1.59 95 95 0 
Mercury 11-215-00231 u 1.00 0.825 0.897 0.742 90 90 0 
Mercury 11-215-00136 0.584 1.67 .1.39 2.06 1.81 90 ee 2 
Mercury 11-215-00237 0.049 0.947 1.03 0.852 0.924 85 85 1 

Nickel 11-215-00066 u 32.7 332 28.3 29.2 87 ee 2 
Nickel 11-215-00231 1.01 26.1 24.9 22.4 22.8 82 87 6 
Nickel 11-215-00136 0.733 31.0 :19.8 29.6 26.8 93 87 6 
Nickel 11-215-00237 0.474 24.0 .24.3 20.4 20.3 83 82 2 

Selenium 11-215-00066 1.04 8.17 . 8.29 7.27 7.92 76 83 8 
Selenium 11-215-00231 0.08 6.52 6.23 421 4.71 63 74 16 
Selenium 1i-215-00136 2.16 7.76 7.45 9.28 7.4 92 70 27 
Selenium 11-215-00237 0.61 6.00 6.08 3.61 4.42 50 63 22 

Sitver 11-215-00066 . 0.306 32.7 33.2 27.4 29.8 83 89 7 
Silver 11-215-00231 0.342 26.1 24.9 22.9 22.9 86 91 5 
Silver 11-215-00136 0.217 31.0 29.8 28.5 25.9 91 86 6 
Silver 1 1 -215-00237 0.219 24.0 24.3 212 20.2 87 82. 6 

Thallium 1 1-215-00066 0.284 8.17 8.29 7.09 7.51 83 87 5 
ThaJJium 11-215-00231 0.048 6.52 6.23 s.s 5.33 86 85 1 
Thallium 1 1-21Soo136 0.092 7.76 7.45 8.04 7.71 102. 102 0 
Thallium 1 1 -215-00237 0.054 6.00 6.08 529 5.49 87 89 2 

Vanadium 11-215-00066 0.262 32.7 33.2. 28.6 30.8 87 92 6 
Vanadium 11-215-00231 u 26.1 24.9 23.9 23.9 92 96 5 
Vanadium 11-215-00136 u 31.0 29.8 30 27.4 97 92 5 
Vanadium 11-215-00237 u 24.0 24.3 22.5 22.1 94 91 3 

Zinc 11-215-00066 362 32.7 33.2 377 359 NC NC NC 
Zinc 11-215-00231 84.9 26.1 24.9 . 99.6 106 56 85 40 
Zinc 11-215-00136 106 31.0 29.8 137 126 100 67 39 
Zinc 11-215-00237 110 24.0 24.3 . 129 131 79 86 9 

---~-- 1 -
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T- 2.:!8 R-at !he B-SpiGo ~far TAL r.-. it Tlauo 
WA 112-215 Alita Fliers 

Melli Spiked R- '!IoRee 
cane Cone 
rnglk;i rng/lql 

All.lninum 400 358 !10 

Antimony 2.50 2.83 113 

A'lelllc 2.50 2.49 100 

Borklm 10.0 9.22 92 

Bery111urn 10.0 8.9 89 

cadmium 10.0 8.16 82 

caJcium 400 345 S6 

Chromium 10.0 8.78 88 

C<lbltt 10.0 8.7 87 

COpper 10.0 9.18 92 

Iron 400 360 !10 

Load 2.50 2.38 95 

Magnesium ' 400 351 88 

Manganese 10.0 8.71 87 

Mercury 0.400 0.400 100 

Nickel 10.0 6.61 S6 

Pat:auium 400 323 81 

Selenium 2.50 2.59 104 

Sllw!r 10.0 8.6 86 

Sodium 400 358 90. 

Thol~um 2.50 2.71 108 

Vanadium 10.0 9.1 91 

Zinc "10.0 9.41 94 

·-·. ·--~-
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-T.til :z.2!l (Ccill)Resulls afttioiBIInlc 51*8 Analylls lor TAl Mellis In r.._ 
WAIf 2-215 Avlmc Flb!n 

Metal s~ RI!COVerO<I '!I. Roc 
Cone Ccnc 
mgA<g mgllqj 

Aluminum 400 351 88 

Antimony 2.50 2.45 98 

Arsenic 2.50 2.65 106 

Barium 10.0 9.03 90 

Beryllium 10.0 8.76 88 

Caelmium 10.0 8.16 82 

Calcium 400 ~ !l4 

Chrcmium 10.0 8.87 89 

Coba~ 10.0 8.49 85 

Copper 10.0 9.09 91 

Iron 400 355 89 

Lead 2.50 2.83 113 

Magnesium 400 341 85 

Manganese 10.0 8.49 85 

Mercury 0.400 0.380 95 

Nickel 10.0 8.41 84 

Potassium 400 391 98 

Selenium 2.50 2.76 110 

Silver 10.0 6.44 84 

Sodium 400 349 67 

Thallium 2.50 2.43 97 

Vanadium 10.0 9.11 91 

Zinc 10.0 8.61 86 

---' 

r 

0015-l 
2215\DELIAR\9707\ALL 
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Table 2.26 (Cont) R- of the Bl!!nk Spike Analysis for TAL Metals in TissUe 
WA # 2-215 Avtex Fibers 

Metal Spiked Recovered 'li\Rec 
Cone Cone 

e mglkg mglkg 

Aluminum 400 350 88 

Antimony 2.50 2.74 110 
Ami~T'ony 2.50 2.7 108 

Arsenic 2.50 2.63 105 

Barium 10.0 8.97 90 

Beryllium 10.0 8.64 89 

Cadmium 10.0 8.23 82 

Calcium 400 340 85 

Chromium 10.0 8.92 89 

Cobalt 10.0 8.79 88 

Copper 10.0 9.18 92 

Iron 400 . 354 89 

lead 2.50 2:45 98 

Magnesium 400 342 86 

Manganese 10.0 8.77 88 

Mercury 0.400 0.400 100 e Nickel 10.0 .8.58 86 

Potassium 400 350 88 

Selenium 2.50 2.60 104 

Silver 10.0 8.5 85 

Sodium 400 0 343 86 

Thallium 2.50 2.59 104 

Vanadium 10.0 9.01 90 

Zinc 10.0 . 8.97 90 

r 

0015S 
2'215\DE.L\AR\9707\A"U.--
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Tablll2.26 (Con!) R-of the Bllnlc Spikll Analysis for TAL Mota1s in TISSUe 
WA 112-215 Avlex Fibers 

Metal Spilced Recovered %Reo 
Cone Ccnc 
m!Jiks m!Jiks 

Aluminum 400 350 88 

Antimony 2.50 2.73 109 

Arsenic 2.50 2.62 105 

Barium 10.0 9.06 91 

Beryllium 10.0 8.87 89 

Cadmium 10.0 8.26 83 

Calcium 400 339 85 

Chromium 10.0 8.82 88 

Colla~ 10.0 8.57 88 

Copper 10.0 9.32 93 

Iron 400 355 89 

Lead 2.50 2.51 100 

Magnesium 400 345 88 

Manganese 10.0 8.71 87 

Mercury 0.400 0.380 95 

Nickel 10.0 8.65 87 

Potassium 400 336 84 

Selenium 2.50 2A8 99 

Silver 10.0 8.6 88 

Sodium 400 349 87 

Thallium 2.50 2.80 104 

Vanadium 10.0 8.83 88 

Zinc 10.0 8.91 89 

' 
001~G 
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Tablo 2.27 Resulbs of tho QC Standard ~•nalysia lor Me!a1s (SoD) 
WA 112-215 Avtex Fiboni 

Metal Date Quality Cone. True 95 % Confidence '!6Rec 
Analyzed Control Rec Value lntetVBI 

Standard ~giL ~giL 

An;,enic 06/11197 OC-21 x100 1033 1000 NA 103 

Cadmium 06/11/97 OC-21 x100 1047 1000 - NA 105 
06/11197 ERA-431 85.6 82 67-97 104 

Chromium 06i11197 QC-21 x100 1076 1000 NA 108 
06/11197 ERA-431 • 569 . '529 434-624 108 

Copper 06/11197 QC-21 x100 1035 1000 NA 104 
06111197 ERA-431 217 208 171 -245 104 

Iron 06/11197 QC-21 x100 1089 1000 NA 109 
06111197 ERA-431 741 676 554-798 110 

Lead 06111197 QC-21 x100 1067 1000 NA 107 
06/11197 ERA-431 378 353 '289 -417 107 

Zinc 06/11/97 OC-21 x100 1044 1000 NA 104 
06/11197 ERA-431 447 424 348-500 105 

r 

001.S7 
221~EL\AR'i9707'Al.L 
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Table 2.28 R-of tho MSJMSO A"*Y* f..- MelD in Soil 
WA II' 2-215 Avtmc Fibers 

Based an Dry Weight 

Metlll cnent # Sample Original Cone. RI!CCl\lered Cone. '16ROCO'Iery RPO 
Cone. Spike Dup. Spike Cup. Spike Dup. 
mglkg mg!lcg mgll<g mglkg mglkg 

Anlenic 14 5.07 49.0 45.5 45.9 40.3 83 78 7 
Arsenic XRF34 49.6 49.0 45.0 103 92.8 109 96 13 

cadmium 14 0.036 49.0 45.5 44.9 42.3 92 93 2 
Cadmium XRF34 0.244 49.0 45.0 47.2 44 96 97 1 

Chromhlm 14 21.7 49.0 45.5 70.4 68 99 102 2 
Chromium XRF34 12.2 49.0 45.0 61.8 58.8 101 103 2 

Copper 14 9.73 49.0 45.5 56.1 54.1 95 98 3 
Copper XRF34 27.9 49.0 45.0 77.4 74.4 101 103 2 

Lead 14 28.2 49.0 45.5 82.2 73.4 110 99 10 
lad XRF34 l1 49.0 45.0 56.9 55.2 94 98_ 5 

Zinc 14 92 49.0 45.5 149 146 116 119 2 
Zinc XRF34 21.7 49.0 45.0 71.2 67.7 101 102 1 

r 

0015b 
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Table 2.29 Results of the Biank Spi"" Analysis for Metai3 in Soli 
WA •2-215 Avtex Fibers 

Metal Spiked Sand Bli< Rec 'li>Rec 
Coric Cone Cone. 
mglkg mglkg mglkg 

-
Arsenic 49.0 u 47.4 97 

Cadmium 49.0 U. 45.8. 93 

Chromium· 49.0 u 48.7 99 

Copper 49.0 u 47.5 97 

Iron 764 u 783 100 

Lead 49.0 u 47.2 96 

Zinc 49.0 u 49.9 102 

• 

0015:~ 
"2215\0EL\AR\9107\ALL 
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Roy F, WHicn,lnc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

® 2890 Woodbridge A"""ue 

Southwest Labs of Oklahoma 
1700 W. Albany Suite' A 
Broken Arrow, OK 74012 

Attn: Dave LeMaster 

Project# 3347411-001-1215 Avrcx Fibers 

Edison, New Jersey 08837-3679 
908-321-4200 • Fax 908-494-4021 

IS May 1997 

As per Weston REAC Purchase Order number 80025, please analyze samples accordipg to tbc following parameters: 

Analysis!Mctbod Mairix #of 
_samples 

VOC/SW -846-8260/ Sec attached Ust Sedimcm 19 
Water 14 

Data package: sec attaChed Dcliverables Re 

Samples arc expected to arrive at your laboratory on May 16, 1997. Alfapplleahle QAJQC (MSJMSD) analysis as per 
method, will be performed Oil our sample matrix. Preliminary sample and MS!MSD result tables plus a signed copy 
of oui Cbain of Custody IIIISt be faxed to REAC 10 business days after receipt of each batch of samples. The complcte 
data package is due 21 business days after receipt of last batch of l;amplcs. The complete dam package must include all 
items in tbc attached· chccldist. - · 

_Please submit all reports and technical questions concerning this project to John Johnson at (908) 321-4248 or fax to 
(908) 494-4020. Any contracwal question, please call Cynthia Davison at (908) 321-4296. 
1b3fik you 

Sincerely, - - -

m/_;._-.b-.lJe.4 
Mtsty• B~ey . 
Data Validation and Rcpon Writing Group Leader 
Roy F. Weston, Inc. I REAC Project 

MB:jj Aaacluncius 

cc~ - R .. Singhvi 
M. Sprenger 
121S\non\mcm\9705\sub\1215Con3 

. v. Kansal 
Subcontra<.'ling File 
B. Lewan 

001.60 . 

Click to WESTON On The Web http;l!www.rtweston.com 

C. Davison 
M. Huston 
M. 'Barkley 
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REAC, , ,;on, NJ 
(906) 321-4200 
EPA Contract68-C4-0022 

~ OF CUSTODY RECORD 
Project Name: A.rde"- Fi bav..s 
Project Number: 0'{'J'I7 -1'12- 00/- ~1<:"-0( 
RFWContacl: tl1.,..,.k 1-fw.f-v,., Phone: 3 Z./- ':tZ$.>" 

No: 03913 
SHEET NO. I OF j_ -')(. /) 3 '17 <>. A ,·'·= ~ .. ,n,., .•. ,-' Identification = 

REACt Sam•p·lo Ho. 
' 

1 I <V' Jlf<>n !'atrlx Dolo• _I of Bo•ltlos "'1£thd5,1(. 
J'r .. 'j XRFS c:?1vF.IZ II o.J I X.Rt=cwo !. v ~ 

/() XRF3'-/ U Pt.A-.N b ' .... <I a .. ' _\ 
71 X' R F.;) .5" r=t.-1 /J.JJ-1 " ;( I). xP.r:n UPL.41\J 1> -"'-p ?J xHF3E3 '\ 

.;- Jl./ .>( I~F.32 
:> 's- 'Xk'FJt ~ 

,-' {, )( RF=!O lt \&' '(J xR~z, ,lf -,If ll-ri.I ... 'I'-"1-.:J. v v \-
,--._ _\_ 

r-- \ -t-- \ -- --- ..,....., 1\ 
\ 

r:- ~ 
~ t-- \ --- \ 

---- !'-.., 
_....._ --I MatriX: Spec!• . : 

SO- Sediment PW- Potable Water. s- Soil 
OS- Drum Solids GW- Groundwater W- Water * ~~) Pb) Cu..~ Cr) A-.s-J FOR SUBCONTRACTING USE ONLY 
DL- Dru•m Liquids sw- Surface Water 0- Oil 
X - other SL - Sludge A- Air CJ.) Pe. FROM CHAIN OF 

'• CUSTODY fl. 
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REA~·;on, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

C-.)F ~USTODY RECORD 
Project Name: iJv-he.- Fihers­
ProjectNumber:J:!lf:iJ -(;:-<DOt- ~~~'lk= 
RFWContact: i.t, A ~.s+ Phone: 121~2.-~ 

No: 03914 

!Jf Li i'r 7 Sample Identification 
SHEET NO._ OF_ 

Analyses Requested 1;. - ·-. 

REACI Sample No. Sampling Locati<>n Matrix Date Collected • of Bnttles ContalneriPreaervatlve ""e-k l.1....- \ 
J([./ BJ _t 5 L1':l.:.t!::! !U::ll-_ I >La~"-'"~ J .. <> .. P .. v -"' 

i 
~' ~ I 1'i r If \ 

I 
~(,1 ~ 5" ll5 _\ 
P~o .. s "5 l.') \ 
cr." 'i A.1- it.Z. _\ -r r, r· fH If:\ \ . . 

• .!' G ~~ .4'1 j '1 ' 
' 

If G . .., A OJ' , fa 1\ 
' i i 

"'""r R0 117. ' 
I; l/ II ~ 0 1..._ .. -Oi 

~· 1--- - \ 
iJ': . ......_ 

t- ~ t..; ----- """"" _\ -r--- (_j(j !LJ \ 

~ 
r-- ' - ~ --- . .'\.. - _\. 

. -~ 
Matrbt: Spedallnsl!uctlolls: 
·so. Sediment PW· Potable Waler S· Soil ..,.._ 2~~t-> Pb, Cu.) Cr 1 ,4-'j OS· Drum So~ds GVI/. Groundwater W- Waler FOR SUBCONTRACTING USE ONLY 
DL- Drum Liquids SW- Surface Water 0- Oil 
X - Other SL - Sludge A- Air CJ) Fe FROM CHAIN OF 

I CUSTODY# 

Relinquished By Dale R~a~lvadBY Date Time 

It)£) /Iff. , , 

FORM#4 

I 
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REAC, .. ;on, NJ ~ ~E ,;u~ov RECORD 
(908) 321-4200 Project Nan~e: ___§<£ rcr 
EPA Contract 68-C4-0022 Project Number:QH fZ- Qif(-601- /:;J (,J_ oL No: 00617 

RFWContact Phone: 
SHEET No.loF j_ 

0J/Sf7 Sample Identification Analyses Re,quested 
REACt Sa1mp~le H'o. Sa,rnpllng Location lola,trlx Dale <;oiiKied I ol B·ottln Contalno,r/Pr•~vo _Elt"'M 
J.lJO !ftMK O~fl/97 - "-¥1'1 I 97 _J_ 3.>1atvM I o··c >< 

/ 
~ __...... 

I 

----~ 

--------c LJ ---0 
-!:)~-~ 

__. 
~ 
~ w __.- II 

/" v 
/ 

/ " ' 
/ 

~ 

Matrix: spe·clallnslrucllons: 

SO- · Sediment PN- Potable Water S- Sol/ 
OS- Dnon Solids GW- Groundwater w- Water FOR SUBCONTRACTING USE ONLY 
DL- Drum Liquids SW- Surface Water 0- Oil 
X • O!Mr Sl • Sludge A- Air 

FROM CHAIN OF - t;Mr co.l "4-... t> !, 
CUSTODY# 

By Dalo By Date limo ltemsi'Reason Relinquished By Date Rocolvod By Dotot Time 
'' 

I All ltl . t .. '_.dlt y 1. ~~ I ! Ill t•ff!>rQtk 

'JI y dR I' . M.H rA..ltlJ. 

- • ' 



AR300759AR300759

REA~ .. on,NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

e 
~ OF CUSTODY RECORD 

Project Namei ~1-e x E:'h "- .r 

Project Numb~r: L1 3.~'1 7 - ()'-/I ~ rJ-1!:> I~ I B'! :>--cJ I 
RFWContact: t?~k H•.s&e- - Phone:tto,O.S-?!-7'-'-K~ ( 

No: 09798 
' 

Sample Identification 
SHEET NO.j_OF j_ 

Analyses Requested 
REACI Sample No. Sampling Location Matrix Date Collected I of Bottles Contalner/Prne·rvallve 1A.L #~fwk I Pes+. · F'<t3 J. 
J7,) 1/<us-- •e !Q rlc-lt!r""<"( ' -.I!.. s-J;s-Jq? I "{~&C.., \ _j_ .r OC/31 1!~-f;.tt, ~ ( / 

I ./ 
\ .1 

:J ~ciJ~ P.Ht-1 I 
I _\ J 

j~ .s- v .~tU f>A-fl -I I I \ I :yq {. 401~ lku_--t I I \ .1 
3{7 dl!t~s B"tt -~ ' I l _j_ 

~ ?? 1-' ccl3L I &<t ,_ .J I I -" I ! 
' ? ") t:Jtl('!, 7 IB-'1 t-:3 • j_ \ I 
~ IJ u {)~/ ~'( f>M r- Lf I I .i lL 
WJ{ (l()_fl'J'_ ~-~ I \ 
~()J. IJOt-.'0 JJA-tr-s- "' I \!:_ I 

..: l,/ OJ ~0:137 :Ir___· 'fA- <6 f1..£ S'//Ut7 I I -A;/ _l_7'"~ .L ll. . 4 ()'{' ~ 'J 4'0 .{ J !7 Tf'· 1-:- s ( gY.A,r \" v £'/J.Jq7 \ I I t. ;) J 7'()~ 
' ~ .... !/' j__ \ :, v I \ L / I \ 

' :-:::-.... - _____..- \ I ~ / I _i 
r--- -~ ---- 1-"' .L _l 
~ 1\ ~ I \ _....,..,. -- I \ v ......__ I \ 

_....,..,. --.... I \ __./' -......... ( .l 
__...--- --..... J \ - / --..... :t .l -

Matrix: Speclalln~lons: - -- \ \ SD· Sediment PW· Potable Water S· 
Soil a ~ DS- Drum Solids GW- Groundwater W- Water 't} ..S ~ FOR SUBCONTRACTING USE ONLY 

DL- Drum Liquids SW· Surface Water 0-
011 ~ I 

X - Other SL - Sludge A- Air fr1sf-tl.1e_ FROM CHAIN OF I :J-1$'- d l'J I H C l•....s o, 1'1 ('YVl I 
CUSTODY# +: /-::? 1~- ~If. 

.~llnqul ,..dBl_ ~fl· RK<~·tvedBr Dote Time tter"'uiiR.&ason Relinquished Br Date Received Br Date Ttme Items/Reason < 

~- 9 !~fr. If. .L-

"" 
'1/Jit L.fMlJl/1 -~_ LL. /:, b_.-:Y/, .}' D/tAl 1/J. '{)(_ f'rlf/~ . /!'_/II. ISP.•!f . 

It// ,JJ: .1 . .-:r ~ ?;'?;. 2. f!:J//1.. ,., ,(j ._, £ Vii1JP; I VriY' 

I , 
0 ll_ -. 

FORM#4 l!/94 
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USEPA E"' 

REAC, Edleon, !'IJ 
contact: Mo•rk Huolon 
{{m) 321-'1285 

WOII: 03347 .o41.001-121&01 

EPA Contr.E_ 68-C40022 

fJs l'f'rl 
LAB I Tag · Sample I 

$peclalll1a1ructlono: 

11-21 s.<XXl44 

11· 2 t s.<XXl44 

11-21 s.<XXl44 

11-21SUJJ45 

11-21SUJJ45 

. 11-21SUJJ45 

11-21 s.co:J46 

11-21 s.co:J46 

: 11-21s.axl47 

.. 11-21s.axl47 

111-21s.ooJOO 

i11-21&00J81 

111-21&00J82 

i i1-2is.OOJ63 
I . . . . 

j :::~:;: 
1!''·215{)))70 
:. 11-21sOOJ71 

: 1i-21s.ixxl72 

111-21s.ool73 

Loco!fon 

Sulfate Basin No. 5 

Sulfate Basin No.5 

! Sulfote Basin No.5 
'· ·: Fly Ash Baatn No.4 

. Fly Ash Basin No.4 

. Fly Ash Basin No.4 

.: Sullalo Baoln No. 5 . . 
·: Sullfa.te Ba!!ln No.5 

' Fly Ash Basin No. 4 

; Fly Ash Basin No. 4 

i Sulfate Basin No. 5 

j Sulfa1e Basill' No. 5 

• Sulfate Basin No. 5 

SUlfate Basin No. 5 

·j Sulfate Basin N·o. 5 

I Ou!fal001 . , . 

Outfall 001 ' 

I Outfall 001 

Outlal 001 

CHAIN OF GUSlODY RECORD 

Prcject Name: Arie>< Fa>o<s Sio 

t.ocotton: Front Royal, Va 

Slle PI"""': 

Ma1rl~ j C!illlecled I Co:n,filneriPreoervollvo 

15/t W7 8 oz glasllwellce, 4C Sodlment 

Sediment 

Sediment 

Sediment 

Se<l•lment 

! Sediment 

Water 

., 5/1 'l/97 8 0. g•laollwellce, 4C 
I 
i 5/1 'l/97 32 oz glaMim!t Ice, 4C 

' ' 511 'l/97 li oz gloollwel Ice, 4C 
i I 
j 511 'l/97 18 02 glosllwellce, 4C 
15/1 'l/97 32 02 glas ...... t Ice, 4C 

i 5/1 'l/97 ! 1L poly/4C 

Woler i 5/1 'l/97 1 L Amber/4C 

,: Woler j 5/l'l/97. 1L poly/4C 

: Woler 1511 'l/97 1 L Amber/4C 

N WHOLE BODY 5/13.97 Fo!U4 c 
~WHOLE BODY 151i3.97 Fo1114 c 

lr' WH. OLE BODY 

1

5/13.97 Folll4 C 

II' WHOLE BODY , 5/13.97 Folit4 C 
j.WHOLE BODY 

1

, 5/13.97 Folit4 C .. 

l'WHOLE BODY 5/13.97 'il'o1114 c 

.i.':HOLE BODy ! 5113.97 Folll4 C 

WHOLE BODY I 5113.97 FoiV4 c 

!wHoLE BODY 1511:31-n Foili4c 

WW.HOLE BODYJS/13.97 JFolll4 c 

i Pea11ckletlf'CB 
I :, metals, TAL 

: G.iatn Size 
j .. 
!Peaflcldeo/PCB 
i -
j metals, TAL 

GrBln Size 

~Is, TAL 
F'estidde.n>cB 

' met.IS, tAL 
Pesticl<i.!siPcB 
TALiPCBIPEST 

TALiPCBlPEST 

. TALIPCBJPEST 

TALiPcBiPEST 

TALiPcBIPE:in 

fALiPcB/PEST. 

TAL/PCB/PEST 

TALiPcBIPEST 

! tiiLiPcBiPEST 
1 . . --
i TAL/PCB/PEST 

.l 

)..)5/ ()../ s I~ fJYYl ~I G. btiiEFERENCE coc:: 
2/5-D·fD 

·p,)-f(8 
fi{rb l 

' ; 

coc' 1-215-002 

f'aoe No.:___!___ of~ 
Coole< 11:2342 

Lob: REAC 

Contact: Mot~< K\JOion 

(Eal) 321-4285 

Ms 
MSO 

I .. , i 

I I 
I 

I 
I ,y 

i" 
! J - ....... ~. 

' 

II l 
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USEPA Eh., 

REAC. Edison. NJ 

Contact: Mark Huston 

(!Dl) 321:-4285 

WOII: 03347.Q41.001-121!Hl1 

. EPA Contract 68-C4-0022 

os-fs;-17 
· LAB tl · Tag Sample • 

/f'J :A t1·21S«D74 
rl 11·215-«D75 lSI .jA 

1~ c\A it-21S«<i76 

;to lA : jj -21&00:177 
1/1. f.lA 

. •' 
1 j-215-!XXIlO 

• I 
/b:i. '.jA ) J1-21s-oca!1 c: 

C'' (bJ .fA : 1 i-215-0Ca!2 
-'· 

. ' 11-215-«X:63 ~.A· I''( .!A c-:· t I • 1 i-215-001!4 cr.: I J""•· iA I ./6b )A ; 11·215-00:65 

/b7 • [A • 11·215-0Cal6 

t(,f' 'A . 11·2is-oca!7 

. ,'. 

Speclallnatructlons: 

Location 

Outfall 001 

i Outlall 001 

; qutrall 001 
~ ' .. i Outlall 001 
' Reference: 

, ~ Reference ' . ' "Reference"' 

Reference: 

~ Reference; 
i; . ' : 
·Reference 

:. Reference 

~-Reference. 

GHAIN OF CUSl ODY RECORD 

Project Name: Avlex Fibers Si!e 
location: Front Royal, V~ 

·Site Phone: 

Matrix. . c~necie,J: container/Preservative 

,twHPLE BO,OY . 5113.97 

j.WHOLE BODY: 5113.97 

~HOLE BOO~ ; 511:3.97 
,#"HOLE BODY, 
~WHOLE BOD'(.j 
,fWHbLE BODY : 
A'-WHOLE BODY ; 

4-WHOLE BODY , .. 
JiW~OLE BOOY_'-•·''"~'07 

;WHOLE BODY 

l{WHOLE BODY 
II WHOLE BODY ··-o.-~-

FoiV4 C 

[ Foli/4 c 
i Foili4 C 
J:Folli4C 
· Foili4 c 

Folti4 c 
Folv4c 

~ Fo!Y4 C 

i Fo1V4C 

i Foi14C 
i Foll/4 c· 
! Folli4 C 

:--. 

Analysis Requested 

, TALJPcliiPEST 
: TALiPCBiPEST 
. rAIJPCBIPEsT 
TALJPCBiPEST . 
TALiPCBiPEST 

I 

coc # 1-215-003 

z._ z._ 
Page No.: __ of_ 

Cooler *:2342 
Lab: REAC 

Cf"tact: Matk Huston 
(!0!) 321-42115 

·······l 
I REFERENCE COC:!. 

l 
...... J 

bate i Received liy -Til.iie i iiirit l 

'ri'J'Afo A..,// -h-.vn. J/o'l 
. "~tr/·:>('•7'o/ 

, i ! I 

I 
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, 

USEPA Eh, 

REAC, EdloO<!. NJ 

C-: Mork Huotoo 

(lm) 321-42ll5 

WOf: 03347.QoiHXl1-121W1 

EPA Comrac1 OO.C4-0022 
05-{)97 

LABf Tog 

Speclallnllructlono: 

Silln(l•le f 

11-215-00201 

11-215-00202 

. 11-215--00203 

11-215-00204 

I 11-215-00200 

.' 11-215--00206 

11-215-00207 

11-215--00206 

~ 11-2115-002(9 

11-215-00210 

11-215-00211 

! 11-215-00212 

. 11-21·5-00213 

; 11-215-00214 

111-2\5-00215 

! 11-215-00216 

I 11·2'1J5aJi17 

11-21!5-00218 

TP-6-9 

Rel.-5-19 

Rel.-2-11 

WA-?-? 

TP-3-19 

FA-10-8 

FA-10-10 

WA-A-'.'IJ 

I REF-6-1 

. REF-6-7 
I 

REF-5-18 

REF-2-10 

REF-5-10 
1 

REF-1-17 

REF-417 

REF-5-9 
' . 
I FA-10-8 

; FA-10-9. 

Location 

CHAIN OF CUSluDY RECORD 

Project Name Avlll>< Abors S11e 

l.ocllllon: From Ropl. v. 
Slle Ptooo: 

Matrix · Co•lllectedi ContolnefiPreMrvatlve 
i • I 

. WHOLE BODY ! 5113197 1 FoW4C 

. WHOlE BODY :5113197 j F<MIJ4C 

WHOlE B01DY : 5/13197 I FoW4C 

WHOlE BODY j 5113197 : FoiV4C 
; r 

. WHOLE BODY : 5/13197 ; FoiV4C 

:WHOlE BODY ! 5114197 .j FoiV4C 
; WHOlE BODY ; 5114197 : Fo1V4C 

'WHOlE BODY 
1
5114197 ! FoiV4C 

WHOlE BOjDY 5114197 I FoiV4C 

I WHOlE BODY :5114197 I FoiV4C 

::WHOlE BODY '5114197 I Fo1V4C 
. i 
i' WHOlE B91DY! 5114197 I·Folii4C 
'' WHOlE BODY ' 5114197 I FoiU4C 
'WHOlE BODY i 5114197.! Folit4C 

i: WHOlE BoDvi 5114197 i Fo1V4C 

'WHOlE BO:Dy j 511497 1 FoiV4C 

j WHOlE BOpY j 511419'1 I Folii4C 

; WHOlE BobY ! 5114197 I Folli4C 
I. 
I 

UOrn./Reaoon ' Reillnqulohed By . Date : Received By 

: 1-1~ ( A~77 :ft/a112~f<ht ~'"1~/q' k 

.e 

An.aiysls Roquelled 

TAL.IPCBIPEST 

TAL.IPCBIPEST 

TAL.IPCBIPEST 

TAL.IPCBIPEST 

TAL.IPCBlPEST 

TAL.IPCBlPEST 

TAL}pc8/PEST 

TAL.IPCBIPEST 

TAL.IPCBIPEST 

TAL.IPCBIPEST 

TAL.IPCBiPEST 

TA!JPCBiPEST 

TAl.IPCBIPEST 

TAL)pcBiPEST 

TAL.IPCBIPEST 

TAL.IPCBlPEST 

rAi.JI'cliiPEst 

tAi.iPCBiPEST 

Paoo N•o : _L of _L 
Coo!er f:000014 

LaO: REAC Bl<*lgy Ll•b 

Contact: Mo<l< Hllllon 
(005) 321-4285 

ct.nimeiiil 

i 

I 
.I 

I i 
' . I 



AR300763AR300763

USEPA ER, 

REAC. E'dison, NJ 

Contact: Mar~ Huston 

(!lll) 321-4265 

Wot1: 03347-041.001-1215-01 

sample' 

; 11·215-00:00 

11·215-UXJ91 
1j-215-00J9i, 

Locat~n 

.,.'Outfall= 

if Outrall oo2 
•· Outfall= 

· 11-215-UXJ93 . .; Outfall= 

: 11·21 SUXl94 ,.. ·outfall= 

·: 11·215-00J95 v : OutfaH Cm 
·; 11-2·ISOOB6 1/ outrall = 

' ; 11·2j5-UXJ97 · .; Outfall= 

: 11·215-00100 

::11-215-00101 

j 11·215-00102 
,I 11·215-00103 
Ji ' ' i 

. 1 1 ·215-00104 
,1, .· ' 
:'11-215-001(6 

; 'i 11-21
1 S-OCilc:s 

' • ~ I 

Speclollnllructlons: 

j! j 1-2js.001Di 
1·11·215-00110 ! 11-215-00111. 

: 11·2iS.001t2 

. t11-21s.00113 

,... : Outfall 004 

~' Outlall 004 
,; ' ciutrall 004 

, · Outfall 004 

'ouUoll004 
•; 

.' 1 Outfall 004 

~!,outfall~ 
vi Outlall 004 

i . ' V Downstream . 

i/ Downsiream 
lt; DOwnstream 

.... j -
v:Downslream 

'· 

· itemiJRtiU.n ·· · ·: Reii•nqiiliiied liy · · ' D.iie · Received lly 

.CHAIN OF CUSl UOY RECORD 

Project Name: Avtex Fibers Site 

Locallon: Fron1 Royal, Va 

SHe Phone: 

Malrlx · · Col'lecjeti' i:onlalneriPreservatlve 

WHOLE BODY '511497 : Folll4 C 

; WHdLE BODY ~ 5/1497 : Fol~.\ C 

· • WHOLE BODY ! 511497 j FoiV4 C 

: 'WHOLE BODY i 511497 
!, ~ : ' ' ~ 

[ FoiV4 C 

\ Folli4C • 1, WHOLE BO[)Y f511497 

! f WHOLE BODY r 5114197 

l y..!HOLE BOD·Y··~·:. Sit 497 
WHOLE BODY : 511497 

'Wf10LE BbDY ;51l497 

'W~OLE BODY 1 51l4/97 

·. Wf10LE BODY! 511497 

:w~aLE BODY [511497 

W~OLE BODY ~51.1497 
· WfjOLE BODY· \511497 

lWHOLE BODY ~511497 
fwtioLE BODY tl&l.W7 

~wHOLE BODY (j5ii49i 

}wHoLE Bi:JDYt&t49i 

i WHOLE BODY l5ii497 
'i . . ..... ; . 
. [.WHOLE BODY ['511497 

'·- .. i, 

j·- •L ' 

i Foiii4C 

i FoiV4C 

' 1 FoiV4C 
; 
'FoiV4 C 

: FoiV4C 

'Fo1~4 C 
I· 
: foiV4C 
r .... 
1FoiV4C 
I . . 

I~::~:~ 
1 FoiU4 c 
'! Foil/4 C 

[ Fo1114 c 
! Fo!V4C 

%Foili4 C 

Anaiysls Requested 

I TAUPCBIPEST 

! TALiPCBiPEST 
l ·- ' . -- .. 
l TAVPCBIPEST 
i ·- -- ···- _. 
I TAUPCBIPEST 

\ TAUPCBIPEST 

~~~t:~:::~ 
I TAUPCBIPEST 
; T II:VPCBIPEST 

! TAVPCBIPEST I TAVPCBIPEST 

! TAUPCBIPEST 

[TALIPCBIPEST 

~ TALIPCBIPEST . 

F~~;::~. 
!TAUPCBIPEST . 
[, TAUPCBIPEST 

l:rAUPCBJPEST. 
1: -- •...•....••.• 

[- TAUPCBIPEST 
·' 

REFERENCE COC: i 

~~~~: ~;~;If;: 

I 

/, 
I 
l 

I 
j 

coc # 1·215-001 

Page No.:_/_of Z­
Cooler UXJ0014 

Lob: REAC Biology Lab 

Contact: Mark Huston 

(!lll) 321-4265 

Mii j . comn;eoitl 
M'SD 

: ... 1 

I 
.... .J. 



AR300764AR300764

' 

USEPA Ek, 

REAC. Edleon, NJ 

Contact: Mark HIJ$1011 

(001) 321-'421'15 

WOI· 03347.()41.001·1215-01 

D~ 1&?1 OO-C4.oo22 

LAB I To•g Si111Pie I 

; ,., ---""--------

~peci•Jf,notructlons: 

~­----

Locldlon 

CHAIN OF CUShJDY RECORD 

Projocl H.,.: A>lex Flbero SKe 

l.ocallon: Fronl Royal, Va 

SKo Phone: 

Matrix,, Colledetlj Co•nlo1neriPreoe·rvaUve 

! . i 
" WHOLE BqDY 511497 ! FoiV4 C 

/WHOLE BODY ; 511497 IFotV4 c 
. WHOLE BODY > 511497 i FoiV4 C 

WHOLE BODY' 511497 I FoiV4 c 
Water :511497 i I L poly/HN03 pH<2 

Wafer ; 511497 •It LAmber/4C 

·Water 

Wafer 

~ : 

' . 511497 ! I L poty/HN03 pH<2 
; 

511497 ) I L Amber/4C 
i 
' 

i 
~ . 

Ano·lyolo Requested 

TALIPCBIPEST 

c TALIPCBIPEST 

: TALIPCBIPEST 

l TALIPCBIPEST 
i 
:metals, TAL 
1 ',, 
j Pesllcldes/PCB 
l . . 
: metals, TAL 

i P.SHclclesiPCB 

,Y 
y 

coc' 1-215-00•8 

P~ No.:~ ol _f:: 
Cooler M:<xl2J6.4 

Lob: R EAC l.olxoralory 

C.oni3Ct MoO< Huslcn 

(001) 321-<12115 

·····I 

. ····J 
~ 



AR300765AR300765

USEPA ERT 

REAC, Edison. NJ 

Contact: Mark .Huston 

(rol) 321-4285 

Wotl: 03347 -D41-001-1215{)1 

EPA Contract 68-C4-0022 
6S(,q7 

LAB I Tag' 

,Tj: 

,. 

Location 

Retere11ce 

BMI-4 

BMI-4 

BMI-5 

·BMI-5 

BMI-6 

BMI-6 

: BMJ-1 

: BMI-1 

. ' ' r Sullale Basin No, 1 _ 

I Emergency Pond 
i 
: Emergency Pond 

i Pollohlng Pond 
i 
: Polishing Pond 

~ VISGose Creek 

CHAIN OF CUSTODY RECORD 

Project Name: Avtex Fibers Site 

Location: Front Royal, Va 

SHe Phone: 

Matrix ·COllected l . Container/Preservative Analysis RequeSted 

:! Sediment ,, ' 
•Sediment 

I 
.'·Sediment 
' i 
\Sediment 

. !sediment 

'.Sedlm1M1t 
~!sedtmerit 
I 
~~Sediment 

~!sediment 
''i Sediment 

·[Sediment 
,] . 
;iSedlment 

.,:1 I 

~Sediment 

iii Sediment 
.;I Sediment 

:Js~imeni: 
il. 
'1Sediment . 

!:lsedlment . 
i:l 
;,sediment 
:·sedlmeni · 

j· 

51)3.97 ! 8 oz glas..Weiice, 4c 
; 5113.97 

j • . 

; 8 oz glass/wet leo, 4C 
1 

• 5113.97 !. 8 oz glass/Wet lee, 4C 
5113.97 i 8 oz glass/Wei \ce1 4C 

· I Pestlclcteii!Pca 
'metal$, TAL 
I .. ········· ... , i Pestlck!es/PCB 
j metals, TAL. 

I Pesllcideii!PC B 5113.97 ! 8 oz glasS.WOt ice~ 4C 

sii 3.97 ~i 8 ~ gia.M.etlcei. 4C metals, TAL 
' 51j 3.97 18 oz glassfwetlce,. 4C . PestlcklesiPCB 
~ 3.97 ~8 oz glassi.Yet [ce, 4c metals, TAL 

. 5/!13.97 ,;8 oz giasSffleti_C.., 4C PestlcidOs/Pca 
; 51j:w1 i:a oz glassi.Yet lcoi 4C metals, TAL 

'5/13.97 8 oz glass/Welicel4c PesticidOsiPCB 

! 511 :li97 . 8 ciz glass/Wellce1 4C metals: TAL 

; St13.97 . '8 oz glassNte! ~·! 4C l PoslicldeSlPCB 

~ 5113.97 i8 oz glasstwetlce~4C 1 metals: TAL 

j ~" .. 
419
4197

7
. a oz glasstwet ~~ 4C . !.mP_esteta

1
1
0
skle, TsiPALca·· 

I "''· 18 02 
glass/iiellce[ 4C f metals, tAL . 

j5i14197 [8 oz glas<Jwetlce: 4C i .. . . . . ..... . 
f5114197 18 oz glassNtel ice; 4C 

1
Pestlcldeslf'CB 

j5114197 I~ oz giasstwetlce, 4C j metals,TAL 

j5114197 [8ozglass/Welice,4C /metalS, tAL 

REFERENCE COC;! · 

! ReUIIqulshed By 

!JL._ 
,{l.d!-.-

coc # 1-215-013 

Page No.: I of 2.. -- --
Cooler ~:Cill231 

Lab: REAC 

Cootact: Bettina Lewan 
(rol) 321-4200 

MS 
' MSD 

·· Conmonio I 

'· 
_j 

' I 
I 

I 
i 
I 
i 
t· 
; 

i­

' L 
'[Y 
r 
i 
I. 
i 

., 
! 
I 

. J 

,.1 

., ! 

.. ,,' 

I: 



AR300766AR300766

~ . 

USEPA ERT 

REAC, Edison, NJ 

Conllld: lobtk Husloo 

(001) 321-4285 

WOII: !Xl347 .()41.001-1215{)1 

EPA Coolrlld68·C40022 

or1c. n 
LAB t T•g Simp•le. 

fJ ~~~ . ~ : :::~:= 
: ~" 

Loutlon 

· Sullate Bo.On No. 1 
· Viscose Creek 

j 

I 
I 
i 
! 

I 

jl/6,/Jtbb 
; i 

CHAIN OF CUSTODY RECORD 

Project N,..,e: """" Fibers S11e 
Lncolloo: Ftonl RO'flll, VB 

s.~o Ptoono: 

Molrlx 

·Sediment 
·Sediment 

·i 
I 
l 

1 
i 
j 
1 
I 
l 

I 

! B oz gta&Mve1 !Go, 4C 

f B oz gloaa.'tlel!Ge, 4C 

I 

:~ 
,I 

j 
li 
'I 
! 
.l 

REFERENCE COC:. 

Ana.lysts Requested 

Pestlcldeo/PCB 

P~llcldes/PCB 

COG f# 1·215-014 

Lab: REAC Lobooolooy 

Cont•cl: 8olttno l.ewl:n 

(OC6) 321-4200 

. MS' I 
; M:SD I 
·v 

I 
I 
'I 

I 
I 

--• I 

" j 

-·1 
.... I 

. .. ~ 

;;;i;·,~~~ : ~;~u;h~~ ~:~~ }qR;•B ~r._ 
' Dote · Time ; tlemi/Reuon · Rellmjulshed By · Dote ' Received By · .... ,.. bote ! Time 

fJ'11f?_b712-f ,qsr!tr&i 8 ~ J/lo/17/( jtfrJ ,,i/4/)(JLJ,:c)'::<>p 

e . ' 
' 

'; '." I• 

···a 
~····I 



AR300767AR300767

~-
USEPA ERT 

REAC, Edison, NJ 

Corrtact: Mark Huston 

(OCI!) 321-4285 

W08: 03347-041.001-\2\5-0\ 

EPA Contract 68-C40022 

P'fll.1 (. 
LAB. Tag 

A 

e ~ 

:'A 

je / 

!:_A 

e -
A. 
e ;-

ICJ., 

~]~b"R~-

gv 
f-lo: 
.... }. 
l.j 

Sample• 

11-215-00410 

11-215-0041Q 

11-215-00411 

p -215-00411 

11-215-00412 

i it-215-0041'2 

:11-215-00413 
I. ' . 

: 11-215-00413 
'. ; 11-215-00419 

Location 

Reference 

~ Re{erence 

eMI-1 

/ BMI~1 
I eMI-2 

'eMI-2 

: eMI-3 

eMI-3 

Reference No.2 

CHAIN OF CUSTODY RECORD 

Project Name: Avtex Fibers Site 

Location: Hont ~oyal, Va 
Site Phone: 

Matrix .. Colfected, Container/Preservative 

. ·water 

V\(ater 

."'faler 
V\(ater 
Water 
Water 

Water 
I :• 

Water 

W_ater 

· 511497 1 Lpoty/HN03 pH<2 

: 511497 

: 511497 

:511497 

! 511497 

!5114197 

! 511497 

f 511497 

i 5115197 

: 1 l AmDer/4C 

: 1 L polyiHN03 pH<2 

: 1 L AmDer/4C 

i 1 L poly/HN03 pH<2 

i 1 L Amb0r/4C 

1

1 L poty!HNo3 pH<2 

1 L Amber/4C • 
! 1 L poty1HN03 pH<2 

\ 

. Analysis Requested 

: metals, TAL 

Pesticides/Pee 

I metals, TAL 
· ! Pesticides/Pee 

J . --
' metols, TAL 
i - -- .. , 
i Pestlcldes/PCe 
i - - . 
! melals, TAl 

- i . - . 
;Pestlcldes/PCe 

~ metals, TAL 

· Special Instructions: REFERENCE COC: ,, 

Reilnqulolted By Date Received By . . 

f(/a1121/vt<Jir,rn 5J~c:;h·:r If~ 

coc # 1-215-017 

Page No.:_l_of.1__ 

Cooler •:NA 

Lab: REAC LaD 

Contact: eet!Jno Lowan 

(OCI!) 321-4200 

M~so. i ·· cDi'tmeriil / 
r· . !- .. 

.. i 



AR300768AR300768

I 
) 

USEPA ERT 

REAC, Edison, NJ 

Conloct: Molrk HU.too 

(00!) 321-4285 

WOI· a3347-0!H:Xl1·121!Xl1 

EPA Contri!Ct 66-C40022 

o>twn 
. LAB II Tag Somple I 

Speclollnstructlo•no: 

· 1tems1Re1son 

·~~/41vhJ~ 

e :.!! 'I 

Location 

Reference No.2 

s.uflale Basin No. 1 

Sulfate Bas~n N'o. 1 

Emergency Pond 

· Emergency Pond 

Polilsh Pond 

~ Po!lsh Pond 
: C>ulfa!l 004 

! outr.a 004 

·--1 

'• 

. ' 
I 

CHAI!N OF CUSTODY RECORD 

Pralecl Name Alolelc Flb<oro Sle 

LOC>IOO: Front Royol, Va 

· Slle Phone~ 

Molrlx : Colleclod Contllltner/Pretervatl·ve 
I, 

i 5115'.17 
I . 

Water 1' 1 L Ambor/4C 

Wa1er i 5'1.W7 
I i 1 L poly/HN03 pH<2 

• ,, ' 

Water '5'1.W7 I 1 L Amlleri4C 

Waler i 511497 It L poly/HN03 pH<2 

Water • 
'511497 ~ ,1 L Amber/4C 

Water '511497 ! 1 L poly/HN03 pH<2 

Water 511497 ' 1 L Ambe</4C 

Water 511497 . 1 L poly/HN03 pH<2 

Water :511497 1 L Amber/4C 

' 

An.olyola Requeoled 

Pestleldosii'CB 

ma1a•lo, TAL 

Pestfcldosii'CB 

mell!ls, TAL 

Peslfcldes/PCB 

me~s. TAL 

PestiCide...'Pcii 
i . 
~ meta,ls, TAL 
; 

1 Pestldd~PCB 

., 

I 
I 

I 

coc 11-215-018 

Paga No"~ ol _L 
Coolori:NA 

lob: REAC l.oborolooy 
Conlllot: Ba!ltno Lowon 

(00!) 321-'1200 

; 

I 
l 

REFERENCE COC:' 

:1' 
. Dole Received By 

·~~~ 
:s-~~ i!ir•··j 

I . 



AR300769AR300769

... 

USEPA ERT 

REAC, Edison, NJ 

Contact: Mark. Hu•ton 

(908) 321-4285 

WOII: 03347.Q41.001-1215-01 

EPA Contract ffi.C4-0022 

0~/1.. '17 

CHAIN OF CUSTODY RECORD 

Project ~ame: Avtex Fibers Site 

Localion: F(Ont• Royal, Va 
SHe Phone: 

coc # 1-215-019 

.. Page No.: _L of 2 
Cooler.:NA 

Lab: REAC Biology Lob 

Contact: Anthony LoSurdo 

(908) 321-42CO 

· · LAB t :rag Sample 1 Location Matrix 'i ·couected: · contiliner/Preservatlve · Analysis Requested MS ! 
MSD ! 

· comment• · -· 1 

II · Sulfate Basin No.5 

11 v FA-10·6 

11-215-00220 ( REF-1-6 

li 

. 51\S.Si •Foili4C 

J!' WHOLE BODY 5115.97 Fo1V4C . 

. 11-215-00221 ~ REF-1-)7 WHOLE BODY i 5115.97 

11-215-00222 ,. FA-.11·21 ] WHOLE BODY i 5115.97 Foi~4C 
FI>U4C 

11-2J5.00223 .j . FA-10-9 WHOlE BODY f si1s.97 :'Folt/4C 

: 11-2l5-00224 v ; REF'~2d WHOlE BQDY t&ti&e7 i·folli4C-
.. h-2is.al225 v ! REF-5-19 j' WHOLE BODY 15115.97 I F~V4C 

• j~-2jS00226 "' 1 REF-2-12 '.wHoLE BoDy !si1s.s1 1 Foili4C 

jt-215-00227 " I FA-10-10 I WljOLE BODY ji :.iJt-97 t,,FFooiii4C .• I.~4C 
1 i-2Js.di22i! -i : FA;11-2 . 'WHOLE BODY l 5115.97 f 
H-iiS-00229 J / ~EF-6-10 ! WHOLE BODY J'&ls.97 l'il'c>U4C 

. ~ -- -- - ' ' - l !_: - --· . ' . 
11-215-(mj:) If i FA-10-18 [WHOLE BODY! 5115.97 j FI>V4C 

! 11-215-00231 V ! TP·1·2 ~WHOLE BODY ~ 5115.97 l F0!~4C 
... j •. i. '- -~· . 

(at ~.,~u 1 2 o - J '2. 5 1 ~La..;l(?_ .IW­
. (tkiL ~~jyvVvf J-o-r {)/11CLb_f ;;;ul 

REFERENCE COC: \' 

' item.JR.O.son l Rel•l,nciulihe<i By : Daie · Received By · 

~t:r:t~~y~;1£ 
; Date -I Time ! rten11/Reason 

~¥'.{ 09301 /Jff! /It, + 
li?ifti /.>Ia! II- rr 1111 ~ t 

r·· I 

; 
; 

• Rellnq'ttrohed By 

!3~rc.-­
ll ;;zL;..._ 

I 
I .. I ; 

(·~').i 
.5i' 

7~~! 
J!I.S j 

JC.s -i 
f(,, 5 ! 

.If, 5 
.. /:3 

30.5 
19.5 

2'2 ')• 
~~'("I :1/-_ ·.! 
. ~ ' 

. I 
I 



AR300770AR300770

• 

USEPA ERT 

R.EAC, Edlooo. HJ 

Con!Jiet: Mork HusiDn 

(003) 321-42fl5 

WOI: 03347 -041.001·1215-{)1 

60 t:f1' 68·C4-0022 

0' 
c· 
f-lo. 

LAB • Ta•g Sample I 

t r .f A 

J"t7 A 

J oo A 

J_d/ A 

Jd). A 

Speclallnotru<:Uona: 
' 

11·215-00232 

11·215-00233 

11-215-00234 

11·215-{0235 

11·215-00236 

Locdlon 

• TP·1·1 
1 , TP·2·2 

•J REF-6-9 

.J ' WA-North-20 

' ; WA-Soulh-17 

CHAIN OF CUSTODY RECORD 

Project Nome A <lox Flbero Sh 

t.ocollon: Front RO)'III, Vo 

s~. PMM: 

Motrlx, Collocled Conl.,l•n•eriPre..,rvotlve 

. WHOLE BODY '5115'97 . Fo1V4C 

. WHOLE BODY ! 5115'97 Fo1V4C 

' WHOLE BODY f 5115'97 • FoiV4C 

WHOLE BODY '5115'97 . Foiii4C 

WHOLE BODY . 5115197 ; Fo1V4C 

·, 

Anllyala Requested 

: TALJPCBIPEST 

i T ALJPCBIPEST 
' ' : TALJPCBIP'EST 

'11 
)(.l 5 
61? 

, TALJPCBIPEST d 5, cj I 

1 TALJPCBIPEST ~-i 

I . .--·· ----- . __.----
~_.-<"----- : 

--' ' 

' 

REFERENCE COC:: 

coc • 1-215..020 

Poge No.: 1... ol 1..­
Coolor ., 

Lib: REAC Biology Lib 

Conlllcl: Tony Lo&.Jrdo 

(003) 321·4200 

MS eomm..nta 
MSD 

I 
I 
I 

J I 
I 
! 

I I - .. ~ 

' I 
J 

,, 
I~ 



AR300771AR300771

•C, Edison, NJ 

\•ct: Mark Huston 
') 321-'121!5 I 

---

#: 03347.o.fi.OOI·I215-()I 

Conlnlct li8-C40022 

l'lllject Name: Avtex Fibers Site 

Location: Front Royal, Vo 
SttePhone: 

Page No.: _Lor!}_ 
Coole!t:NA 

Lob: Soulhwnt Lobs ol Oklahoma 

Contact: DIMt LeMeeler 
(918)251-2858 

' -' .~ ... --- --

E 
E .... 

c 
0 
E 

c 
0 

E 

0 

•atlnatructlona: 

...... 

H ::ii 5.roi44 sulfaii iiUiii No. 5 
11 -21 SfuJ45 . .. FtY Aiiii B.iiiiii No.4 . 
jj -2i5ttti46 . SuliSii iiiilin MG. 5 

• · r.iiiifi:O · ·· ·· ] ciiiiti:liid · • caiiiiliM:riPiliiieiiiiiiive ' · ···· ··. · · · AniiiYiie ReiiiiHiiid - ·· · 

11-215GXJ46 . Sullole Buln No.5 

··· ···· se<liiiieiii ·· &i mf · 8 ;;;; iitii~ iCe; 4C · viiiiiitlft · · 
· sedliiiiiiii 1&imi · 8 iii iiiii~ iCii;4C viiiOiiteii · .. · ---
. : wlier ·· ···· · , 5/i w ,.; ii1i voA.i4 c .. • · viiiiiilteii · --

water '5112.97' 4linlli'bN-4C ·.,, ·•·· ··· ··' VOi.atllos 
11-215GXJ46 Sullale Basin No.5 

i 1-2i5-fui47 FfY Aiiii i!Hiii No. 4 . 
'Wiler 5112!J7 ''i)iril VON-4C ,. . Voilltilea 
iWBii!i ·· · &imr ·-· ,.;m~voAi4c , + viilail~' .... ··· ················· ·· .. 

11-215-{U)47 Fty Aoh Baeln No, 4 'wa1er 5112!J7 '4lrrtl VON-4C ... · Volallleo · 
11-215-{U)47 . FlyAoh Basin No.4 

H-2l5roi:ii -. Rtii!iiiiii>i 
~er 5112!J7 «< milioN-4C ' ' Vola111n 

···· 1sedlmeiii · ·········· 5113.97 • 8 iii~ ite, 4C .,. •· ·· ···· vOiaiiii!ii ..... ·-·· ·--- ········ · .... 
jj:2jSfu«ii . i!Mi-2 
ii-21~ i!Mi-3 
l1-2i5roi:i4 BMri-4 . 

........ - . s
5

·edodl. imentmenl:: . \51511~~77 : 88_:~--~~~:.·.·~ : vOiOiltH· ., ... - .. 
""' - .. ~-"~..., ""' ........... iiOIOiiiliii ............................... .. 

- .. .,... .. ! .....•... ·---- ·- '- ----------- .. - ........ ···-··•-------" ............. ·- .. -----· 

l1-2i5fut5. :... BMi.S 

l1-21S004:16 ; i!Mi-Ei. 
ii-2i5.00«Ji ;· BMI·I 

.sedimeiii' :5113.97 a oz glasatwet ice, "'C . · · · • viiliillles 
sedioiietii · · · .,.. 511mt - ·a;;;; iii~ iti,;4C · · · VO!Iinea -·-- .... --
s!dimenf -· 5i1mt · a iioia~ iii .. 4C · ··········· v~ · ---- · · 
sediinOiii •<< OOoOoo 

0 5113.97 ''' 8 iii liibliWei iii;«: ''''' '''' 0 iiiiiOiltOii H -
0 

.. ,. 

• Ms - H,. ciiii~;;;;iii · 
MSD 

. ... I •...• 

i1-2is.rotii ; .. Fiiiid Bliinii .• 
H-2isrom / 'tjjp Biri .. . .. . --· . ..... .. .. 

.. · · 5ii497 · '«i iiilvoAiWei &."ie"' •· · • Viiiiiileii -- .... · ----- · ······'- · 

ii-21s:oo4iti , Rtierm· - .......... Wliii< -
'5114i9f'·- ·40 fni VOAhiiii lei,~ 40-~-~- ............ V~ -~-~---·········-·-·--·-·· .. -- ................... ···---~--· ----- .. 
511497'.. «imiVoA/4 a~., .. ,,,.,. viiiaiiieS .... - ._ ... , ... 

11-215-00410 Relersnce No.2 Sedlmonl 51151!17 . '4 az jllisa~wetli:e;«:""'" · Volatiles r·. 

11·215-00410 Reference Wiler " &1497 · «i ini\ION4C f' .. :, '• '" •· · Vololllea .r-, ~· .. 

'' 

... ----- ···-····--- . .. .... .. .......•. ----~- ... --- -··· -
---·· ·- .. ·----~'-··· 

· . ....._..... 

, r, 
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EPA ERT 

~c. Eclllon, HJ 

>llct: Mn H:.lon 
6) 321-'12115 

CHAIIN OF CUSTODY RECORD 

Profect H1m1: A'llt>< Flbotl Site 

Locdon: Front RO'fll, Va 
Bile PIM1e: 

ll: Q33.47.o.ti.001·121!HII 

~ ~ e8-C40022 

Pllf/0 Ho.: _g_ of .!L 
Coaloti:HA 

Lob: 8ollltJweot LJobe of Ololof M I ,. 

Conlecl: 0... '-­
~18)-251-285l! 

... _, 

LociiiiOii ···· AiiiiiiifiRiijiiiild____ ' ....... """""&ti.11W.1ii . 

ii-:iiWioi1o - RelererD · · · ·-·- .. · · · ·· wo~Oi · --- ---·~ &1497 · ;o iiil voA.i«:: ------ · · · - iiDieiiiH __________ ·---·- · · M-I·D 

il-2i.5004li eMi-l ........ -·--·-····-·- Wlie.'" ______ M.Wf-- 4iiiiliil:iW4l5 ______ , __ "" 1/iiia!IH---~------·-··--

11-215-00411 

11·215-00411 
i\~21S004i2 

11·215-00412 
. 11·215-00412 

i 1-215-00413 
11·215-00413 

11·215-00413 
i j::ii5-0:i4i4 

BM1·1 Wiler 511497 .()nil VON«: Volllllel 
BMI-1 Wll.,. 511497 -«ltniVON«:. Volllllos 
iiioii-:r···-------------- ·- wiilor·-- --- 5/i:wt-- ·cinifvoAJ4c-------- v~i!M----------------------

ePM-2 Wiler 
BIMI-2 Water 
eMi-3 · -- .. · ........ · ···· wiiei _______ ··· · 

BMI-3 

BMI-3 
outr&i 004 · • · ·· -- -

Wiler 

Water 
wi1iii ....... 

511497 .(I tnl VON«: 

511497 .(I tnl VOA/4C Vollllln 
!11497 . ''ii iiiiVoAi4 c---·-·-· --- liowiiH--·-------·--·------· '·------'- -------. 
511497 .(I inl VON«: Volalffetl 

5/1497 . .(I ml VON«: Volalffetl 
Si'i.wr· 4i iiil voA.t4 c ............... · · --- -viilii'IH·---- ·------------------- -y····--- · ........ .. 

11·215-00414 outloUXl4 Water 511497 .(I ml VOAI«: Vollllles Y 
11·215-00414 OUIId 004 Wiler 511497 .(I ml VON«: ' . Volllllea Y 
H-215-0:i4is ---- olliidim _______ _ wiie;:·- ...... 6/i.Wt. 45miVCW4c·------------- ... Vdliln--------. --·--------·-:·-- ............ . 
11·215-00415 Ouiiii!XS Wiler 511497 .(I ml VON4C ' .. -
11-215-00415 Oulloi!XS Wll.,. 5/t41li7 «<nil VON«: •· .. ''. Vollllln ... , '"· ' .. 
1 i-2150041 t ·· ----- triP eiariii .................. ·- -· ·-- Wilier......... !'iii4iiit .. 4'iiiillil:iA14 c •. ,._.. .... ..., ........... ·vOiOihi"·---.. :-:-,_.. ........................ .., .. · ......... .. 

11·215-00417 -Trip Blink Wiler 511497 -«ltniVON4C · ' '· VoiiiiiH ' .. 

11·215-00417 Trip B•lank Wllor 511497 -«!ml VO.V4C ' ·. :· ·"- Volltlles 
I :21~iii ----·- i'tliii iiliiiili ....................... _ .. _ Wioiiii··: .............. - !114Vf .. ·;c;-iiillil:iA14 c, ...... , :·-:--· ,.. .. ViiiiiiH ............. , ...... , ................ , .. ,,.. -----·-·-· 

.. ·,,, ' 

REFERENCE COC:: :~:::~:~~~~~"~------~~~-~·~-~--~~~-~~~:~l : . ' 
tilmimaiiliii - ·--- iiettn<iiilliiiidar·---- tiita ... Rtni •. lila;--·---- ---· liiie·-

. ·,t. 
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·e 
Poge No.: __,2_ of~ 

Coolori:NA 
lob: SoulhwHt lobs ol Ol<loot!oona 

Conl8cl: 0... 1.1Mos1.­

(918)-251-2858 

AC, Edison, NJ 

111oct: Mark H.mon 
1!) 321-42115 

Ptojee1 Nome: Avtex Fille .. SHe 

location: Front Royal, Vo 

ShPhonoi 

\ 

lll: 03347 .()41.001·121 SOl 

" Connci68-C40022 

:lollnolructlons: 

... . liiC.tiiOi. .. liilirii · cDiiei:iiid ····· · cOiicaiiieriPiumauvii ··· ·· r.is ·-·cOiiiiiiiiiii 
MSD 

11·215-00418 Field Blanlc Wlllot 5/I41B7 <11 m1 VOA/4C Volatiles 
i ;:2is.roliii ··· iliilerm f.iii.2 · · · Wit« ~--· : 5ii5i97 41 iiil voAi4 c ········ ·· ·· · ······· vOiaiiiM···· .. .... · · ·-· ··· 
11·215-00419 Reletonce No.2 Watet '511M17 <llml VOA/4C Vclalllu 

11-215-00419 Reletonce l'fo.2 Watet ~ 511M17 <11 ml VOA/4C Volatiles 
1i-215fuio1 ,.... iliiiOiiiiiCii: · s<iri ·· · '5ii5i97 · 4oz~iee:4C··· · vDiiiiiiu· .. . ..... - · v· 
m21s.rom ·:.::·· weuana Aiu ········· · sOli··· ... ··· !&iSiiir· 4iii iiiiiiOiWOi iee;41:·· · · vDiailleo -- ········· ······· · ········· I · · 
H-215-tiB:iJ ;; eme.g;;iiCfi'Oiid soli··' &i&iii' 4iiiQiUif.Wiiee;4C-" ·· VDiliiiH··· ............ · 
i1-2i5«ai4 .. ;:.:. i'ciiAiiiii .. sOli.. . ,5ii5iiif. '40iiiiHSf.WiiCe;4C··· ····· i1Diiii!H............. . -· '·· ······ 
i i-2i5futi5 ';;. · ·riiiiiiiiieiii i'iiitii sOli · · .. ...... 5ii5iiit · 4 ;;z liiiiUiiiiii iee,·.ro· .. ·· vDiiihii··· ··········· 
il-2is.tiiDi · - FlyAiihliiil soli ·,5ii5i9t .. 4oz~iti;4C--·--.·· vDiiiinea-··-...... - ............................................. . 

.. 1.~.--. i1:2iS{jjljj slitiiit iiiiliii i-iii;T · Witiiii ·· '5ii.W7 · 41 iiil voAi4 c .. ,, .... ' · .. · ViiiiiiiiOS ----· · ____ .. ......... ·· ··· ....... . 
11·21SOOED1 

11·21SOOED1 

i i-215-00!m 
11·21SOOED2 

11~2ISOOED2 

W2is.ti5iD3 
11·215-00Em 
\1·215-00Em 

SUI!ata Bosln No. 1 
Sullllo Bnln No. 1 
Err;;n·ge;;ci Pond-----...... 

Emergency Pclnd 

Erner;ency Pclnd Pafilh POnd' ......... __________ , 

Pol1ah Pond 

Pol1ah Pclnd 

Wllet 

Walet 
.... Wiler· 

Willet 

· Wolet 
Wiiiiii . 
Wlllot 

Willet 

5114197 ..., ml VOA/4C . . .. ' Vclllllta 
' i5114197 <llmiVQIV4C .•. , ·" , ... '. Vollies 

i5ii.wt···· 'iiiiilvo.V4c'T· ............ Viiiidb ......... _....... ···• 
5114197 <llmtVO.V4C ,.,,,., ....... · '' llotatlles 
5/141B7 <11 nil VOA/4C 1 

·:: . • Vontlles 
' 5il.Wt ... · 41 iiil vo!V4 cr·"···"" ·· .. ·· ... · viiiiii!IH .................... · - ... · 

5/141B7 <ri mllibAJ4C 1 :·'. ·, • Volatlfa 
511497 'om1VbA/4C 1'" , .. 1 .... • Vclltlla 

·············--~·--~··--~---···· ... ~ ............. -......... ~ .......................... _ .. ,_.. ........ . ........... .,_,. _____ .................................... -····-------
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.. 
EPA ERT 

AC, Edison, NJ 

'llocl: IMtlc Hlllllon 
6)321-4285 

l!l: 00347-041-001·1215-01 
A cnoct tlii-O«Xl22 

c ··-­
D 

E 
jj 

iJ 

llllnlbuo:llanl: 

... j' ...... .. 

simiihi 

ii -21 S-OOa:i4 
11-21&00£04 ' 
11-21&00£04 
11:21~7 

h-21~' 

l.aCdJijft " -

builr.ii 004 - .. --
0<1111111 004 
0<111111004 
elihii iiaSiii lio.r· · · 
EriMiijjeiMiyPMi:l ......... . 

Pii!Wiiitti POnd 

'I. 
,•I 

CHAfrN OF CUSTQIDY REC01RD coc, 1-~·~-028 

. ' 

Profocl Name: A*" F.,_ l!h 
locallon: fltri Roo,ol, VI 

Shf'tlonl: 

Page No.: _!J_ ol _j_ 
Coolorf:HA 

lib: SoullhwMillbl cf Ollool 1011111 

Conttcl: o- LlmNitr 
~ I!I-:ZSI·28511 

~--·-----· 

w•or 
Wllor 
iii<lioiMiil'. 

=·. 
4J ml VOfoJ/£ ' Volll .... 

Oi giOii.\WI iCe~' 4C --· . liiiliiiH --·-----.·· ·- .. --- ... --- -
.......... 'II ii Oi ~ iU:4C'' < 0 "' liiiliiiiiH"""''"-:-"tC"' • ·-·-·• "''" 

ii Oi jjiiMiMi iCi;4C-,.. .. --------~-...11-----" 

'"'~"-h.=:~ iCi;4C"''' . ijiifiijH""''''"-"''""" 

" •• w•-M•--~•·•~•·•-•••~···--·o•OM• ... --••• 

........ ··- .................... + ........ ·--··----·--··-......... . 

.. ........... ....... t _ ..... · .. +--·---·-
........................... !.. .......................................................................... JL .......................................... .. 

... 
I "~·--. 
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REAC, Edison, "'" 
Con1oct: Mark Huslon 

(lnl) 321-4285 

WOt: 03347-041-001-121!Hl1 
~PA ~ct 68-C40022 

Prcjecl Name: Avtex Flbe"' SHe 

Lccallon: Fr<>nl R<l)'lll, Vo 
SHe Phone: 

P1ge No.: _L cr_A . 
Cooler 1:007188 

Lab: REAC Lsborelory 

Ccnlacl: Mork Hutlon 
. (!01) 321-4285 os fa? 

Y

v.

7 

--~:: :: ~.;JS•.Iii •
7

0:-0-_- :

8

Tag 11 -26ampl1~ ,...:7• •.-.. ·.·_·._:_: .• ·T. ·P- ~.-~ ~~~:_ - - : : .Milr~ :: J~~~ ·:. COnta~riP'.earviUve . . -Ariliyaia Requelied - . -~~- · c~l 
fd ~ 4 · ""'-''" ....,~ WHOLE BODY 511tW7 . FOiii4C . . ............ 'fiiiJPCBiPEST ....... . .............................. .. 

11-215-00410 ReflfenceN<>::i s~ ········· 5/i!i.'Bt iiO.ZiiiiiSSI.Yiiilcii,4C. ·- i'tiiiidiitiiPce ,.:;:;;""" • 
11 -21~ ..n..1o ......... r.' .R ..... ,· ...... = N·····. 2 ........... · · - """'"' ··- sed!iiiiiiii 5ii!'.'Bi. iiO.Zi;iiiiSSAWilcii;-41: -- mei8iii,tAC ,;--- ······· ··· -- --··· 
, -- ...... I ...•. L •... -··-····-· .:. 

~::·"J r: ~ _ ,1::221\~ _ _. :,_RRoelr"'.,.···~ .... __ ts~i 5ii5i9i ... ilozg~icii;4C PeliiCkitSIPce·~.;;- ·--· ··· ... 
~ J )- B • •- ~· ,,_, Sdi Sif5.9f'"' 8 OZ gtU·~ bi~4C·:··· .............. 'm:eiii,-TAL" r ····-····-······ ······ ............ _ ...... ~ .. · 

-Jf - o · '1i:2isamtc 'Riiimnce · ·· so1i ·· Sii5i97 'iloziiiWi.¥eiliiii;-«: ·· iiasenOiiiiaiiacidiiXlildliilH'v'· 
-j rr A. · ,lf::2lsti:ai2 'WiiilaildAieil · · ·········· soli· Sil5i97, 60.Z~Icii;4C -- PeotiCiciOiiPcif = 

>/ ~- -L, 8 !11-2ismm :WoiliuidArea s~i ' Siis-97 iiO.Z9iWi.¥eik:ii,4C mei~il. tAi. I· ~ li t; 1 o f 11-:Zismm . .. .. Wei1aild Area · .. I\, sc~i . . . : i Sil5i9t ii O.Z liihliWOi lcii, 4C . iiase iieiiiiiii!BCid e~b!H t/' · ·· · 

j c lA 1 11-215-ro;o3 .EmergencyPond soli l&is.97 iiiiZiiiiiSSAW~icii;4C- :t~ea~~~~e ~ · 
<; · C ··· 8 j1121sro;o3 ·· · EmergoncyPOOd ··· l.scll. · • 151t5o97 iiiiZiiiiiliiiWOilcii;4C· . metolo,TAL 1

" fr D -~'1t:2i5-00'!00 ···:Emergency Pond. ·· !!Soli·- · Sii5i97- iioziiliiHiioiiiilcii,4C ...... iiiioiii...,;railacid..xiro.ctob!os V' "· 
~ ·qq (j -- ii ········ .· · · · · · · · q-- Pco Ar.a ' s.ili .. · ····· · · 5ii5i9t e iii iiiiiSSAW~ iCe; 41:·· q ·-- • PiiiiifCiijjjSfPcif ...;;: .. q 

! ·- ·- 0 -- ::-~:=········,PCBAr ·.· ... --.......... l_'Scl __ · 1_._:_. ····:!5/i5.97 iloz~lcii-i4C ...... BtseiiOiiiiiii!BCidi~Xii-oidables v ~ 
~~ ·- A·· --,';n:~is.fu;OO rT<eat.,;:Piant . · .. s

5
qc1oll1 .:.::·.:.:: .5151t1_~77 : 8

8
_:oz

02 
__ .:·g~ne~wo~9_ •• 1~~;;~~.:~:.:·::·i>8 ___ eollcldeti?111::~;=~·~;~_2~.:~ .. ,·v·-·........ ..q ,· li ;· o .q .......... :n::m;~ · 'ifreatmeni F>ilnl. .... .__ ..... ...., ............. .,_, .... ......,. _ . , 

· · ··· ......... A ·· 'H 2i5mioii - .. Fly Ash Pile .. . .... .... Soli 5ii5i97 .. 8 0.Z ~~~ lcii;-41: . .. -- PiilliiikitiiiPce ·;;;:::· - - . ~- --
If-(,,_ .. ____ .,---~H:2i5mioii -·-ii'~yAihl'!le · .:.·,~ell &15.97 aO.Zii~lcii;4C···-- aiiliiiiliiiiiii!BCid~ -;:::;:; ' .· -~-· -.. It:·:::::::::::: A ·-·]l1:21S«mi Bionic · ..... oil 5ii5i97 ··· 40.Zi;i~lcii;4C -- .. PHtiC!dHiPCB --;;::- · ·· ... 

J:IU .. ! .................... _c ...... _
1
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REAC, Ecllot' '4.1 
Conllct: ,_ lllol1 

110!1 321-'12tl5 
'NOll: Ol347-ot1 .001-1215-01 

A>llw. Fl>orl ~ 
Fronl Ropl, Vo 

t..U~ 1111·:l15.036 

Ptgt ,.,.: :<. of:< 
Cooler 1:007111!1!1 

Lob: REAC t..bO!Ilory 

Con~Kt: Mltk ftu.lan 
\11011 321-42!15 

-. -Aiiil;ili ltiijiMSiid --:- fils ·· 
M11D 

:illf. a---· ·m.a&Wio4-- I'Cli.iiM-- w·---- &iS/97 iiiiililil.iiiUci;«:---- iiiiiii;m-·-------· --- --···--·-·· -oyr· a-····· H::zlSfutii-··-:rreiiiMiii>iiirC·--·-:-·-- w·- &1!597 iiOijiitl\iiit!Ci;'lC iMii!i;·ti\l"--·--··-·--- y--·-- --.. ----
--;:}1(,-· r--- ·mzt5-iimi-- i'iYAiiiPii·------ s~:·---- Sll1!Wt- ·eoz~lii';«: ___ iiitWI;tAr~----·- ·----·· ------·--·--

-m= ~-= ·u:21~7 ·:=-~====-------~ -~ ·=--== !!~!.. .. ~oz.!2_~1C!~·-~~ _iiiiiii.TAl_/ -=-==-= ===: ===·:~::==-: 

··----· ·- ·····---
---·· ·---·- • • 
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Introduction 

REAC in response to WA 12-215, provided analytical suppon for environmclllal samples collecled from tile 
located in From Royal, VJrginia. u described in tile foilowiu& table. Tbc suppon also iDcluded QA/QC, data 
preparation of m analytical report C()tmlining a summary of tile analytical metbods, !be rcsulls, and !be QA/QC rcsu!IS. 

The samples were treated with procedures consimili with those specified in SOP #1008. 

Cb.ain Number Samplillg Date Matrix Analysis Laboratory 
of of Date Received 

1-215.{)21 2 "" , ~ 10'1 05116/97 . Sed""'-/ TOC Environmemal 

7 0<11>197 
Soil Science and 

EDgineeriilg 

4 05/14/97 

7 05115197 . 

COCO! 24 06!18197 06/25/97 Earthworm PCBs. TAL Metals REAC 
Tissue 

00614 2 06125197 06130197 co, TAL Metals 

00001 
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• AA 
B 
BFB 
BPQL 
BS 
BSD 
c 
D 

DioXin 

CLP 
coc 
CONC 
CRDL 
CRQL 
DFJ'PP 
DL 

-· E 
EMPC 
!CAP 

·ISTD 
J 
LCS 
LCSD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
NR 
NS 
%D 
% REC 
PQL 
PPBV 
QL 
RPD 
RSD · 
SIM 
TCLP 
u 
m' 
L 
mL. 

"L 
• 

\2.:! l!!i\DEL\AR\'77.01\A VTEXFA.Jt 

r 

Summary of Abbreviatio"" 

Atomic Absorption 
The analyte was fouDd in tile blank 
Bromofluorobenzeue 
Below tile Practical Qwuui.cu:ion Lil!lit 
Blank Spike . 
Blank Spike Duplicate 

. Centigrade 

(Surrog:ue and MSIMSD Table) Ibis value is from a dihncd sample and was DOt calculated 
. (Result Table) Ibis ICSult was obtained from a dilutcd samPle 

Denotes Polychlorinated Dibenzo-p-<lio:tins and Polychlorinated Dibenzofurans and/or 
PCDD and PCDF 
Comract La9Qf310ry ProtocOl 
Chain of CustOdy 
COiicen!r.llion 
Contract Required Detection Limit 
Contract Required Quanticu:ion Limit 
Decafiuorotripbenylphospbinc 
Detection Limit 
The value is greater than the bigbest linear standard and is estimated 
Estimated ma,:Yjtnnm possible conccmrdlion 
Inductively Coupled Argon Plasma 
Internal Standard 
The value is below the method detectic>n limit and is estimated 
Laboratory Control Sample 
Laboratory Comrol Sample Duplicate 
Method Detection Limit 
Method Quamitation Limit 
Matrix Interference 
Matrix Spike 
Matrix Spike Duplicate 
Molccular Weight 
either Not Applicable or Not Available: 
Not Calculated 
Not Requested 
Not Spiked 
Percent Difference 
Percent Recovery 
Practical Quantitation Limit 
Pans per billion by volume 
Quamitation Limit 
Relative Percent Difference 
Relative Standard Deviation 
Selected Ion Mode 
Toxic Characteristics Leaching Proccd.ure 

· Denotes not detected 
cubic meter kg 
liter g 

. milliliter mg 
microliter 

kilogram 
gram 
milligram 

denotes a value that exceeds the accepiable QC limit 

~.<g 

pg 
microgram 
picogram 

AbbreviatioiiS:tbat are specific to a particular table are explained in footnoteS on that 
table 
Revision 3/5/97 
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• 

Analytical Procedure for PCBs in T•ue 

Extrllc:ticn Procedure 

After homogenization. 10 grams of tissue sample was l!lixcd with 30 grams of sodium sulfau:. spiked with a surrogarc solu!i• 
comistinz of tetraJ:hloro-m-xylcne and decachlorobipbenyl. Soxhlet cxttactcd for 16 hours with 2SO mL methylene chloride. 
cleaned on GPC. solvent cxchaDj!ed 10 hexane and concenttaled 10 I mL. Additicmal florisil and acid cleanups were 
performed. 

Gas Chromatoglllphic Analysis 

The e=t was analyzed for PCBs usillg simulWICous dual column injections. Tbc analysis was dono on an HP 5890 
GCIECD system. equipped with an HP 7673A 31li0IIlalic sampler. and comroUed with an HP-CHEM STJ,.TION. Tbc 
foUowinJ coodidons were employed: 

First Colunm 

Injector Temperarure 
Detector Tenijjerarure 
Temperarure Program 

Second Column 

Injector Temperarure 
DeteCtor Temperarure 
Temperarure Program 

DB-608. 30 meter. 0.32mm fused silica 
capillary. 0 .501"!1 film thickDess 
250'C 
325 'C 
ISO 'C for I mimne 
1 'Cimin 10 265 •c 
18 min at 265 •c 

RTx.CLPest. 30 meter. 0.32mm fused silica 
capillary. 0.501'111 film thickDcss 
250 'C 
325 ·c 
!50 •c for 1 minute 
7 'C/min 10 265 'C 
18 min at 265 'C 

The gas chromatographs were c:alibrated usillg 5 PCB standards at 0.1. 0.25. 0.5. I. and 2~tgimL. The results from each 
ltllxtUre were used to calculate the response factor (RF) of eacb analyte and tile average Response Fac!Or was used 10 calcu 
the concentration of PCBs in the sample. Quantification was based on the DB-608 colunm (signal!). Confirmation wasta 
from the secondary column (signal2) . 
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Allalytic.al Procedure for TAL Metals in T'ISSUe 

Sample Preparation . 

A represemative O.S-1.5 g (wet weight) sample, weighed to 0.01 g·accuracy, was dlorougbly mixed with 10 mll:l Dilric acid, 
placed in an acid rimed Teflon container and healed on a hot pla!c for 60-90 min at 60-65" C. The container was capped with 
a Teflon lilled cap and digested on a CEM MDS-2000 microwa\'1: oven which was programmed in diffcrcm stageS. After 
digestion, the samples were allowed to cool to room temperamre, tr.msfcrred to SO mL volumetric fiasks and dilutOd to SO mL 
with ASTM type II water. The samples were analyud for all metals, =ept mercury, by USEPA SW-846, Method 7000 
(Atomic absorption) or Method 6010 (Inductively Coupled Argon Plasma-ICAP) procedures. 

A representative 0.5.{).6 g (wet weight) sample aliquot, weighed to 0.01 g accuracy, was prepared and analyzed separately for 
mercury on a Varian SpectrAA-300 AtOmic Absorption Spectropbotometer equipped with a Varian VGA-76 vapor gas 
analyzer according to SW-846, Method 7471. 

A separate sample was used to determine total solids. A reagent blank and a blank spike sample were carried through the 
sample preparation procedure for each batch of samples processed. One maJrix spike (MS) and one maJrix spike duplicate 
(MSD) were analyzed for each hatch orfor every ten, samples. 

Allalysis and Calculations 

The AA and !CAP insttumems were Calibrated and operated according to SW-846, Method 7000n471/6010 and the· 
manufacturers operating instnicliollS~. -After c.ili"hration, initial calibration verification (ICV), initial calihration blank (ICB) and 
quality control check standards were run to verify proper calibration. The comim1ing calihration verification (CCV) and 
contiri!Jlrig calibration blank (CCB) were run after every ten SlllllJlles to verify proper operation during sample analysis. 

The metal concentrations in solution, in micrograms per liter (pg/L) were taken from the read-out systems of the Atomic 
Absorption instlllllelits. AA results in milligrams per kilogram (mglkg) were obtained by ex!Cmally correcting the reading for 
the sample weight and percent solids. The !CAP results (mglkg) were corrected for sample weight prior to instrument read­
our; the ins=t read-out was then corrected for percent solids. 

\221 '\DEl.\AI.\'f70!\A VTEXFAR 
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~cal Proced!ue for TOC in Soil 

'I'be Sllbcomr2al:d labora!ory dctcnnintd lht IOial organic carbon comem in soil samples by using AASHTO Mt!hod T 267· 
for the "Detcrmlnation of Organic Comtm in Soils by Loss onlgnition. • 

Results of the analysis arc lis reel in Table 1.3 . 
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Climt ID UbcaM'012C 
Locari<XI N/A 

P'"""' SaUd 9 

MDL 

ADalyte ~ )IBIIt& 

Aroclor 1016 u 210 

Aroclor 1221 u 430 
Aroclor 1232 u 210 
Arocior 1242 u 210 
Aroclor 1248 350 w 210 

..... ·· ,Anx:lor 12.54 u 210 
Anx:lor 1260 u --210 

·. W denotes .,wcathc:rccl" 

r 

Tlll>lo 1.1. ("""'-) Raulls aftbc .~fir PCBo iD T_,. 
WAll 2·215 A1111o: FibcnSile 

Baed"' dr)' wcilbl 

11-2B.00501A 1i-21S.00501B 
N/A N/A 
·11 13 

MDL MDL 

Pslk& Pslk& 1'81ka 11114 

u 2<40 u 150 
u 470 u 310 
u 2<40 u 150 
u 2<40 u 150 

210 WJ 2<40 200 w 150 
u 240 u 150 
u 2<40 u 150 

000:10 

11·21S.00501C 11·21S.00502A 
N/A NIA 
13 9 

MDL MDL 

Pslk& 11114 111/k& """' 
u 150 u 210 
u 290 u 420 
u 150 u 210 
u 150 . u 210 

160 w 150 2<40 w 210 
u 150 u 210 
u 150 u 210 
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Cllmt ID 11-21~~1l4A 

l..o<atica N/A 

r-Solid 11 

MDL 
Aml)« 1'&"1<& 1'&"1<& 

Art>dcr1016 u 110 
A:oclor 1221 u 350 
Arodor 1232 u 110 
Arodor 1242 u 180 
A:oclor1248 ~-<0 w 180 

·Aio<:la-12~4 2100 w 110 
Aroclar 1260 11 WJ 180 

W<lonou:s"'wcalh=d" 

t 

Tahlo 1.1 (ca>t.) a.ulto <Lthc ADalyoD fir PCilo in T"-.. 
WAll 2·21~ A"""' FibcnSile 

- 011 drywoipll 

11-21~.005().45 11·21~»CC 

N/A N/A 
10 9 

MDL MDL 
,..,q ,..,q ~file& 1'1/k& 

u 190 u 220 
u 390 u 430 
u 190 u 220 
u 190 u 220 
500 w 190 510 w 220 

2600 w 190 2200 w 220 
59 WJ 190 54 WJ 220 

00012 

11·21~~55 11·21~~sc 

N/A" NIA 
11 10 

MDL MDL 
~file& ,..,q Plll<a: ,..,q 

u 110 u 200 
u 360 u 390 
u 110 u 200 
u 180 u 200 

220W 180 200 w 200 
47 WJ 180 37 WJ 200 
53 WJ 110 62 WJ 200 
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Clicat!D 
Loc:oliCIIl 
Pcnznr. Solid 

Analytc 

Aroclor 1016 
Aroclor 1221 
Aroclorl232 
Aroclor-1242 
Aroclor1248 
Aroclor 1254 
Aroclor 1260 

. w dc:rlotc::s "W'Cilhercd" 

e 
\ 

• 

11·215~l0lA 

N/A 
12 

MDL 
~pg l1&ikB 

u 170 
u 330 
u 170 
u 170 

200 w 170 
4l WJ 170 
64 .Wl 170" 

Table 1.1 (00111.) Rmllll oflb< ADal)oil fir PCBo ill T"­
W All 2·2ll AVII<Z FibcB Sile 

llaod"" dly~ 

0001.4 
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T-1.2 (011111.) R-althoAnolyoislorTA!.-InTauo 
w~ 2·215 A-,_-

- on dry w.lgl'll 

CllontiD La. Control 28 Llll> Control 2C 11-215-005DIA 11·215-005018 11·2154l5l!C 11·215-0ISCIZ• 
t.oc.tion E""'-rn-.o -- E""'-rn-.o 

E.artllworm ----- &rlhwmn-.r 
%Solido 10 9 11 11 13 D 

-!yolo Cane MDL Cane MDL Cane MDL Cane MDL Cane MDL Cane MDL 
Patomolw Method mg/1<; mg/1<; mg/1<; mgllcg mgllcg mg/1<; mg/1<; mg/1<; mg/lcg mg/1<; mg/1<; mgllcg 

Aluminum ICAP 2.0 G 720 56 100 G 190 50 1110 .1 11100 s. 
Mbmony AA-Fur u 2.0 u 2.3 u 2.0 u 2.0 u 1.7 u 2.2 - AA-¥ur u 2.0 2.8 2.3 2.8 2.0 2.7 2.0 2.8 1.7 3 •• 2.2 - ICAP 3.1 3.0 • .9 3 .• 6.2 3.0 5.0 3.0 •.s 2.5 15 3.3 
llolytlium !CAP u 2.0 u 2.3 u 2.0 u 2.0 u 1.7 u 2.2 
Cadmlum ICAP .u 3.0 u 3 .• u 3.0 u 3.0 u 2.5 u 3.3 
Co~ ICAP 3500 811 31100 110 .soc 118 GIO 100 .soc 83 .eoo 110 
<::hn>miton ICAP u •. 9 u 5.6 u • .9 u 5.0 u •. 1 u 5A 

~· !CAP 7 .• ..9 6.5 5.6 5 .• • .9 s.• 5.0 6.7 •. I 9.3 5 .• 
. Coppor !CAP 12 •. 9 29 5.6 12 •. 9 13 5.0 17 •. I 26 5A 

Iron I CAP 290 25 310 28 3110 25 500 25 - 21 21100 27 
Lood AA-Fur u 2.0 u 2.3 u 2.0 u 2.0 u 1.7 u 2.2 
M•~ ICAP 950 .00 9«l 560 820 - 910 500 830 •to DOC 5«) 

Mll"l!"I"IOSO ICAP 17 2.0 16 2.3 15 2.0 1. 2.0 1. 1.7 21 2.2 
Mercury C<NdV._ u 0 .• 2 u o.•s u 0 .• 1 u o . .z u 0.28 u o . .s 
Nickol ICAP u 9.8 u 11 u 9.9 u 10 u 8.3 u 11 
PO!Usi<Jm !CAP 9600 2000 aeoo 2300 8200 2000 9000 2000 9500 1700 8700 2200 
SolonM-n AA-Fur 3.6 2.0 2.8 2.3 5 .• 2.0 •. 7 2.0 3.7 1.7 •. o 2.2 
Sllvor !CAP u •. 9 u 5.6 u •. 9 u 5.0 u •. I u 5 .• 
Sodi.., !CAP 5300 - 5300 560 ..co .00 .eoo 500 5200 •to coo 5«) 

Thalloum J..A-Fur u 2.0 u 2.3 u 2.0 u 2.0 u 1.7 

I. 

V•nadium !CAP u • .9 u 5.6 u u u 5.0 u •. 1 
Zinc ICAP 130 • .9 110 5.6 130 u 120 5.0 110 •. 1 

0001.6 
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T-1.2 (cont.) R-oltho AroolysialorTAI. -In 1ilsuo w,.. 2-215 ,.. .... Flboro Silo 

- on dry -...ight 

Cllont 10 11-215-005048 11-215-0050'C 11-215-0Q5115& 11-215..0'!5051! 11-215-'"9 ..,. 11'21'5.m5M-
Loc:otiafi Eor!IMum- EoriiMum tiuuo ·=--------%Solido 10 9 12 11 10 11 

Analysis Cone MOL Cone MOL Cone MDL Cone MDL Cone MOL Cone MOL 
Poramotor - mgllcg mglkg mg/1111 mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg 

Aluminum I CAP 280 55 1.00 55 1!80 .... .rnl ~ 5!50 ol9 700 Sl 
Antimony AA-Fur u 2.2 u 2.2 u 1.8 u 1.& u 2.0 u 2.1 
Ars.nie AA·Fur 3.0 2.2 2.7 2.2 7.~ 1.8 2.8 1.9 2.0 2.0 28 2.1 
a.mnn !CAP u 3.3 u 3.3 10 2.6 7.8 2.8 7.6 u 62 3.2 
Berytlium I CAP u 2.2 u 2.2 u 1.7 u 1.8 u 2.0 u 2.1 
Cadmium I CAP u 3.3 u 3.3 u 2.8 u 2.8 u 2.9 u 3.2 
C.leium I CAP 5700 110 5500 110 -- ~ 3800 1M 3700 se 31!00 110 
Chramium I CAP u s.s u S.5 u u u ~.7 6.5 ~.8 u 5.3 
Cobo~ I CAP u s.s u s.s 8.7 ~-~ 5.8 ~.7 u ~.8 6.2 S.3 

..... <:;oppor I CAP 15 S.5 12 S.5 18 ~-~ 32 ~.7 26 ~.9 1~ 5.3 
Iran I CAP 510 28 - 28 1300 22 1170 2~ 720 2~ 1700 27 
Lnd AA-Fur u 2.2 u 2.2 u 1.8 u 1.9 u 2.0 2.2 2.1 
Magriesium !CAP 880 550 890 550 1100 - 920 .rnl 9BO - 950 SlQ 
Manganese I CAP 1S 2.2 8.4 2.2 67 1.7 5B 1.9 ~7 2.0 15 2.1 
Mercury Cold V•por u 0.42 u 0.~7 u 0.33 u 0.35 u 0.~1 u a.~ 

Nic:lclil I CAP u 11 u 11 u 8.7 1J 9.~ u 9.8 u 11 
Potassium I CAP 8000 2200 7- 2200 9BOQ 1700 ~ 1900 11700 2000 9100 2100 
Selenium AA·Fur ~.2 2.2 3.6 2.2 ~.7 1.8 3.7 1.9 ~.1 2.0 8.1 2.1 
Silver I CAP u s.s u 5.5 u ~-~ u ~.7 u ~.8 u 5.3 
Sodium I CAP 5500 550 11000 5!50 SlOO - .aoo .rnl 5200 GO 4sao SlQ 
Thallium AA-Fur u 2.2 u 2.2 u ~1.8 u 1.9 u 2.0 u 2.1 
V•nadium !CAP u 5.5 u 5.5 u ~-~ u 4.7 u ~.8 u 5.3 
Zinc I CAP 180 s.s 120 S.5 170 ~-~ 150 ~.7 150 ~.9 130 5.3 

r 
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LOI 

LOI 

SAKPLE -
lOCATION 
UNIT 

Lab ccnto-ol 

<0.50 

11·215·00404 
DMI-4 
X 

2.0 

11·215·00606 
Emergency Pond 
X 

Table 1.3 Rosulto of the Anolysio for TOC in Soil 
WA I 2·215 Avtex Flboro Site 

11-215·00044 
Sulfate Basin 15 
X 

32.6 

11·215·00405 
BMI·5 
X 

2.2 

11·215•00607 
Polishing Pond 
X 

Build on dry wei il!t 

11-215·00045 
Fly Ash -in 14 
X 

13.8 

11-215·00406 
BMI-6 
X 

1.0 

11-215·00608 
Viscose Creek: 
X 

11-215·00401 
Reference 
X 

12.2 

11·215·00407 
BMI·1 
X 

4.8 

Lab Control 12 

11·215·00402 
1111!·2 
X 

4.5 

11·215·00410 
Reference 12. 
X 

4.0 

11-215·00501 
Reference 
X 

11-215-0040 
IIIII· 3 
X 

1.0 

11·215·0061 
SUlfate Baain 

X 

10.2 

11·215·005 
Wetlllrd Ar 
X 

---~ --- --- ... ------- ... --.------------ ----·---------- --------------------------··-----------·--------~-------------
LOI 

SAMPLE I 
LOCATION 
UNIT 

LOI 

1.9 

11-215·00503 
Etner_gl!!ncy Pond 
X 

17.1 

9.8 

11·215•00504 
PCB Area 
X 

4.7 

5.7 N/A 

11-215·00505 11·215·00506 
Tre•tment Plant Fly Ash Pile 
X X 

8.1 29.4 . ------- ------- _____________________ .,. _____________________________________ ...., ______ _ 

ooo:..~ 

6.8 3.8 
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QA/QC for PCBs in Tissue 

ResnJrs of the Surrogate Rrrovcics for Pf"Bs in Tisarc 

Prior m e:araction, each sample was Spiked wilh a two component surrogate mixture coosisling of decachlorobipheeyl aDd 
tetrachloro-m-xylene. 'Ill• surrogate percem recoveries. listed in Table 2.1. ranged from 47 to 121. Fifty·seven ow of sixty 
recoveries were Within acceptable QC limits. 

Results of the MS/MSD Anal:fsis for fCBs in Tjssnc.-: .. 

The samples lab comrol1A and 11·215-00SOSA were.chosen for lite matrix spikelmattix spike duplic:aJc (MSIMSD) analysis. 
The percent recoveries, listed in Table 2.2, ranged from 73 to 85. All four recoveries were within acceptable QC limits. The 
relative percent differences (RPDs). also listed in Table 2.2, were 7 and 13. Both RPD values were within acceptable QC 
limits. -

\!21S\0El.\AR\9701\A VTEXF AR 
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SampleiD: 

Compound 

Ar. 1254 

r 

Table 2.2 RMutls of the MSIMSD Analysis for PCBa in TISSue 
WM2-215 Avtex Fibers Site 

Baed on dry weight 

U.b control 1 A 

MS MSD 
Sample Spike MS MS Spike MSD MSD 
Cone Added Cone % Added Cone % 
(~g!Kg) (~g!Kg) (~g!Kg) Rec (~g!Kg) (~glkg) Rec 

u 1010.10 860.76 85 1010.10 755.83 75 

00023 

Adviaory 
ac Umi1B 

RPD %Rec RPI 

13 46-127 sc 
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QA/QC tor TAL MCial.s in TISSIIC 

Results nftbe QC Sr:""'ard Analysis for TAT Merals Q:issne) 

The percent recoveries for !be tAL me!aiS fOIIIId in !be QC standards (QC-21x!OO, QC-7x1oo: 'IMMA#1, 'IMMA#2, 
TMWS, and ERA-431), listed in Table 2.3. ranged from 96to Ill. There are 95% confidena: interval limits available for 19 
of tbe 36 recovered concemrations. AU 19 recovered concemrati.ons were within acceptable QC limits. There are no 95% 
confidence: interval limits available for tbe reinaining 17 recovered concemratioos. ' 

Rcsnlrs of the MSIMSD Analysis for TAT Metals jn Tissue 

The samples Lab comrol1C and 11-215-00SOSC were used for tbe MS/MSD analysis. The percent recoveries, shown in 
Table 2.4, ranged from 70 to 155. The values for relalive percCIII difference (RPD), also listed in Table 2.4, ranged from 0 
(zero) to 60. No QC limits for either percent recovery or relalive percent diffen:n::e are available for Ibis analysis. 

Results of the Blank Spike Analysis for TAl. Metals in Tjgsne 

·'The percent recoveries·for tbe blank spike analysis, shown in Table 'i.s, ranged from 83 to 114. No QC limits are available 
for this analysis. 

... . 

OOO:.!!i 
-----

----------------------------------
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M.tol Oliontll 

Antimony Lab Contml 10 
Antimony 11-215-00505C 

Arsonic L.ab0on1roi1C 
ArNruc 11-215-005050 

BariJm Lab Contml 1 0 
Bonum 11-215-00505C 

' SorylfiU!Tl Lab Contml 1 c 
Beryllium 11-215-00505C 

Cadmium l.llb Contml 1 c 
Cadmium 11-215-00505C 

Chromium Lab Oon1rol 1 C 
ChromMn 11-215-00505C 

Cobatt Lab Contml 1 c 
Cobatt 11-215-005050 

CQPPO< L.abCon1roi1C 
Copper 11·215-00505C 

L""d Lab Contml 1 c 
Lead 11-215-00505C 

Manganese Lab Contml 1 c 
Manganese 11-215-00505C 

Mercury Lab Contml 1 c 
Mercury 11-215-00505C 

NICkel Lab Conlrcl 1 c 
NICkel 11-215-00505C 

Selenrum Lab Control 1 C 
StHI!i'ittJm 1 1-215-00505C 

S11ver Lab Conlrcl 1 C 
Silver 1 1 -215-00505C 

T'nal1wm Lab Con1rol 1 C 
T~lltum 1 1-215-00505C .•. 
Vanad1um Lab Conlrcl 1 c 
Vanad•um 1 1-215-00505C 

Zmc Lab Control 1C 
Zmc 11-215-00505C 

• 

Tllble2. R-althoMSIMSD.Ano!Y*IDrTAL-inT­
WNJ.2-215 Alllllx. Fb.-8 Sial 

Baed on dry Wlighl 

s.mpie Originol Cone. R-Conc. 
Cone. S!'ike Dup. S!'ilca Dup. 
rng/kQ rng/kQ rng/kQ mg/lqj mg/lqj 

u 18.2 18.5 15.6 16 
u 2 •. 0 . 24 .• 21 20.5 

1.93 18.2 18.5 19.5 19 
1.96 2 •. 0 24 .• 2 •. ~ 2 •. 6 

1.92 72.6 7 •. 1 66.6 89.2 
7.64 95.9 'il7.7 100 97.3 

u 72.6 74.1 66 66.8 
u 95.9 97.7 92.9 92.2 

2.13 72.6 74.1 60.9 61.1 
0.932 95.9 97.7 85.7 83.5 

u 72.6 74.1 85.9 85.9 
6.48 95.9 97.7 94.2 88.7 

4.51 72.6 74.1 66.7 67.3 

·-~ 95.9 97.7 97.5 95.9 

1U 72.6 7 •. 1 . 75.9 76.9 
25.8 95.9 97.7 116 117 

3.34 18.2 18.5 16.8 16 .• 
1.56 24.0 24.4 21.5 23.2 

17.6 72.6 74.1 80.9 81.6 
46.6 95.9 97.7 146 133 

u 2.97 2.74 2.97 2.7. 
0.203 3.99 3.99 4.19 4.19 

1.1 72.6 74.1 66.4 85.3 
4 .• 1 95.9 97.7 94.1 94.9 

3.17 18.2 18.5 .20.6 21.2 
4.14 24.0 24.4 27.6 27.4 

u 72.6 74 1 61.2 61.3 
u 95.9 'il77 86.7 86.8 

u 18.2 18.5 18.2 18.5 
u 24.0 244 23.7 2 •. 6 

u 72.6 74 1 66.2 . 66.6 
1.31 95.9 'il7.7 96.8 93.3 

133 72.6 7 •. 1 187 186 
155 95.9 97.7 304 237 

00027 

%RIICO'o'8<)' RPD 
S!'ike Dup. 

86 86 0 
88 a. • 
'il7 92 5 
a. 93 1 

89 91 ~ 
96 92 ~ 

91 90 
97 94 ~ 

81 eo -' 89 85 ! 

91 89 
, 
' 

92 84 I 

88 85 
'il7 94 

89 88 
94 93 

7. 70 
83 89 

87 86 
104 88 1f 

100 100 c 
100 100 c 

90 97 • 
94 93 , 
96 97 
98 95 

84 B3 
90 89 

-~00 100 
99 101 

91 90 
100 94 

7. 71 
155 a. 
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QST E!lvfmnmentallllc. 
Toxicology I..aboralmy 
Gaincsville, Florida 

6*t)Cf7 
Client: ,~Y_F. 

Sample I/. 

Inc 

Tag Matrix 

CHAIN OF CUSTODY RECORD 

Name: Avtex Fibers 

Page: I llf. I 
QST Form No. COCO! 

Revised: JUDe 1997 

·· Collec:ted Coutaiuer/Preservative Commeuts 

S•-t7 ./ Lab control! A Euiliwonn tissue 6/18m 8 oz g~my i~ (-IP"C) ;;~ 4•. -~ 
Sl{g/ il B Euiliwonntissue 6/18/97 8ozgl~myi~(-I~C) 34 10, ,__..,. 
~~----~~==~~~~~~~~~~~ 

~t'JV ll C Euiliwonntissue 6118~7 8ozgw~myice(-I~C) '3'1.'\ r.A'fiM9. 

5# Lab control2 A Euiliwonn tissue 6/18/97 8 oz g~my i~ (-1~) ~-"t c .......... 

sY{' 11 B Euiliwonn tissue 6/18/97 8 oz ~my i~ (-I~) ;2.. ~ r"""" , • 

:;;:;JV \\ C Eufuwonntissue 6118~7 8oz~myi~(-I~) ?o•b c,.,. , 

')5V Il-215-00501 A Earthwormtissue 6/IW7 8ozg~myi~(-1~) 14-·S -;)'w•" 

~)'-f" {l B Earthwormtissue 6/18/97 8ozgl~myi~(-I~) ~-:}.."'-f.rM\1 
~~----+~~==~~~~~==~~~~~~ 
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PARTICLE SI:ZE ANALYSIS 

Technician's name: 
Date: 

I Brian Holderness 
. 06/20/97 

Site name:~­
Sample No.: 

Mass of sample'split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: -- -
Correction factor: · 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mas.s of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): _ 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

6os! 

151.37 
41 16 
'. . ' . ~- ' 

,; ... 

100.17 
2.65 

1 

~ 
-:~ __ :_--~~-----~ 

.. "".:"'.?;~· 
f •• .,.,~~ 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

., Brian Holde mess 

. 06/20/97 

Site name:. 
.Sample No.: 

_····~~AVTEx 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

·Mass used in Hydrometer test (g): 
Specific gravity ofsoil: 
Correction factor: 
Corrected mass of soil used 
in hydromE!ter_ test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction fatter: 
Total Hydrometer correction: 

·vallle.&W 
K: - ··- l 
W: 
F: 

4011 

100.57 
2.65 

1 

~ 
~ 

-·-~· 
·~. "-~ ....:.~.· .... ~~ 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

. -~I Brian Holderness 
. . o6120i97 I 

Sfte name: 
Sample No.: 

IAVTEX 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrc;>m~ter test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture:· 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

K: 
W: 
F· 

4101 

'------------·- ---

. 
100.35 

2.65 
1 

~ ...... 
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PARTICLE SIZE ANALYSIS 

., 
L 

; 
_, 

Technician's name: 
Date: rB~r~ia~niH~o~ld~e~m~e=ss~,_--------------JI _ 

. . 06/20/97 

Site name:· 
Sample No.: 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Coriedion-factor: 
Correctea mass of soil used 
in hydrometer blst (g): 

Wet mass of hygroscopTc test sample -(g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temp·e-rature correction factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

4031 
I 

100.53 
2.65 

I •I; I .:_ ... ~l ... -_,...,, 

~ ....... 
I ! : ·.~' 

~ ......... ' 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

I Brian Holderness 
06/20/97 

Siteoname:­
Sample No.: 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gia:vity of soil: 
Correcff6ii laCfor: - --- -'-" --"'--

Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic riioistureC -
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Al(erage temperature (C): 
Terrrperatllie correction factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

... 

I 

279.31 
135 23 

' .; ;· 
" .. ,.._, ...... . -~ . , .... ; ·-··--

100.47 
2.65 

1 

~ 
~ 

- ________________________ _. 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

. I Brfan Holderness 
-~~- 06/20/97 

Site name: 
Sample No.: 

Mass of sample split on No. 1 0 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g)' 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of ~oil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-cry mass of test sample (g): 
Percent hygroscopic moisture:· 
CO¥rected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

4071 

162.Q2 
15 65 

~-: ... -.~L 
;,..,:.;.,.~,6;. 

§ 5 
1 

.~;!ttzr .. . ..,__);-
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

I Brian Holderness 
.· 06/20/97 

Site name'-- -
Sample No.: 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sielle (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected niass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 

· Corrected mass of soil e used in hydrometer test (g): 

r 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor:· 
Total Hydrometer correction: 

K: 
W: 
F: 

4041 

270.87 
75 82 

. :-~~-~;;-. ,, 

100.76 
2.65 

-·----» .l~ \!~':"~· • _,...,. •• ,.;..o: 
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PARTICLE SIZE ANALYSIS 

lr=B:.:.n=· a::..:n-;;H;;oT,:Id;:,;e:;;m~es:::s'--,-------___.JI 
- - . os12o197 .I 

Technician's name: 
Date: 

Site name:­
Sample No.: 

yvrEX 

Mass of sample split on No. 10 sieve (g): 
.Mass retained on No. 10 sieve (g): 
Mass passing No. 1 0 sieve (g): ·• 
Percent passing No.' 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific-gravity of soil: · 
Correction factor: --- -- -- ·-

Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: ·· 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

·K: 
W: 
F: 

5021 

192.39 
83 58 

-"""·-:,:;· :;-:-· 

.......... . ~ .......... ·~'-

100.56 
L __ ___::2~.6715 _________ , 1 

' .... ,. ... ~. ...... ~. 

--~.003 .. 20 
- c-. 0 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

~ ~ -I Brian Holderness 
- ~ ~~ 06/20/97 . 

Site nacme:­
Sample No.: 

YVTEX 

Mass of sample split on No. 10 sieve (g): ~ 

Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor' 

. ,- -·~· ___ ,_ 

Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dri,t mas~ of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil e used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

• 

5061 

127.29 

100.32 
2.65 

1 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

. -.,Brian Holderness 
- ~--. 06/20/97 

Site name: 
Sample No.: 

~JAVTEX 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 siev,e (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil · 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temp~rature (C): 
Temperature correction factor: 
Total· Hydrometer correction: 

K: 
W: 

. F: 

501l • 

346.45 
20543 

100.13 
2.65 

1 

. ·, ; -'""' ,__,.:""~ 

~ 
-~' 

'-=~~~ -·-
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PARTICLE SIZE ANALYSIS 

I Brian Holderness Technician's name: 
Date: 06/20/97 

Site name: 
Sample No.: 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil:. 
Correction factor: . 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven'dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

441 

-
. 

-- ~ -:=-=--:-~--.~---:==-"" --_ 

. 

103.11 
2963 

~ 
~ 

·---
1 •• ;t·~-v:· 
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PARTICLE SIZE ANALYSIS 

Techriicial1's name: 
Date: ~B~r~ia~n~H~o~l~de~m~e~ss~,_~~~------~1 . . 06/20/97 

Site name: 
Sample No.: 

Mass of sample split on No. 10 sieve (g):· 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10. sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer tesi {g): 
Specific gravity of soil: 
Correcl1ornattor' 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven"dry inass of test sample (g): 

. Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
·Hydrometer correction: 
Average temperature (C): 
Temperalure··c·ar-rection factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

100.54 
2.65 

1 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

I Brian Holderness 
. - 06/20/97 

Site name: 
Sample No.: 

-~AVTEX 
451 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 1 0 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity ofsoil: _ _ ______ _ 
Correctio_n factor: · 

· Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
0\/en-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

. K: 

W: 
F:- -

'148.92 
26 81 

~ -.. --: :;t 

• '.·t' ..,,.,., ,__ 

100.32 
2.65 

1 
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PARTICLE SIZE ANALYSIS 

!Brian Holderness Technician's name: 
Date: . 06/20/97 

Site naine:c 
Sample No.: . 

--~AVTEX 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravitycofsoil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-a,.Y mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature cofre.ction factor: 
Total Hydrometer correction: 

K: 
W: 
F: 

5051 

325.34 
185 48 

~~~'1~ ·~~· 
I .~,:.;~}' 

100.48 
2.65 

1 

~ 
-~ 
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. ...,../ 
USEI>A ERT 

REAC, Edison, NJ 

Contact: Mark Huston 

(006) 321-4285 

WOII: 03347-()41-001. 1215-01 

!fPA Contr'-ct 66-C40022 

os-/'177 .·. 
1

.. l-AB I i Tog ! · s..,.ple.l ! I, 
... 3S7 I; I I· 11·215-00<ll1 

. ,J:J f I I i 11-215-00<ll2 

,Jf"1 ~I \ 11-215-UJ<m 

'J{, i) 'I · 11-215-00404 
'j(,{ I 

''J>(.2... :1 
.. J( J ~I 

~-~~~ 1: 
·•····· :J'(. l F ,···· j,J IF 

L .7',9 
' 370 
··.Jpf 

F 

F 

,·:g;; t: 
···.1 7Y [, 
(": " ... 
I , 

i'. 
!spectollnstructlons: 
I, i 

! 

11 ·215-00«l; 

11 -215{l)<Uj 
11 i-2i5-00<ll7 

11·215-00410 

11-21SW501 

11·215-al602 

11-215-00503 

11-215-a:l504 

11-215-!IHl> 

11-21s.rosp6 

11·215-00&J5 

11-215-00&J5 

11-215-00607 

11-215-00!Dl 

Relinquished By 

Loci.tlon 

! Rererence 

I BMI-2 
I BMI-3 
i 
I BMI-4 I BMHi 
. BMI-6 

BMI-1 

Reference No. 2: 

~Reference 

I Weiland Area 

j E~ergency Pond 

i PCB Area 

! Treatment Plant 

t Fly Ash.Piie 

~ SUlfate Basin No. 1 
i 
; Emergency Pond 

l Polishing Pond 

! Viocose Creek 

CHAIN OF CUSTODY RECORD 

Project Name: Avtex Fibers Site 
' location: Front Royal, Va 

S~e Phone: 

Molrlx •Cfll.tected' ContalnedPreservatlve 

' i :i2 oz glossNiellce, 4C Sediment i 5113.97 

i 5113.97 
I 

Sediment i 32 oz glaos/Wellce, 4C. 
I ! 32 oz glas&Wet Ice; 4C Sediment i 5113.97 
' ' Sediment i 5113.97 j 32 oz glas&Mtet Ice~ 4C' 

15113/S7 ' Sediment i :i2 oz glass/Wet Ice, 4C. 

Sediment 151~3.97 
i ' 
f 32 oz glasslwet lt;e;. 4G 

,5113.97 I ossNiel . Sedtment ! 32 oz gl Ice, 4C 
' . ' Sediment !5/1597 i 32 02 glassMellce, 4C 
1511597 

r .· 
Soil : 32 oz glaos/Wel ice, 4C 

Soil :5/1597 . 32 oz giasslwei Ice, AC 

' ~ 32 oz glassAYet Ice, 4C Soli 511597 

Soil si1597 :32 oz glasslwellce,.4C' 

Soil 511597 32 oz glass/Wei Ice, 4C 

Soil 511591 i 32 oz glassNietlce, 4C. 

~1497 ' Sediment , 32 02 glass/Wet ice, 4C 

l 32 oz glass/wet Ice, 4p . Sediment 5.(1497 

'Sediment ' 511497 ' } 32 oz glass/wet Ice, 4p 
Sediment · 511497 ' i : 32 oz glassNiellce, 4C 

' ' 

Analysis Requested 

i Grafn Size 

~·Grain Size 
i 
i',Gralr\ Size • I 
: Grairt Size 
' :~ .. Grairt Size· I Gral~ Slzo 

., Grain Size 

· Gral~ Size 

.. Gra·iri Size 

~:~rain Size 

, Grai~ Size 

· Grair1 Size 

Grain Size 

i G[airl Slze 

Grain Size 

; Grain S_ize 

:Grain Size 

Grain Size 

~-~--~---,..---REFERENCE COC: 

~~ti~eason : 

iad}~r~· 1-/ OA!f. ~uqiV'h 
i Dale i Received By 

;~I "/cf j?.Lf._, .. -
: Qate Time Items/Reason . Relinquished By 

'Jti'1f'Nll5f1 rven.,_.,.s: ... : ilk·~ 
~ . ' 

• 

coc # 1-215-036 

Page No.:+-or_l_ 

Cpoler~:NA 

Lab: REAC Engineer~ng Lab 

Contact: Mark Huston 

(roj) 321-4285 

MS Comments 
MSD 

\ 
\ 
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I 
!. • : REAC, Edison, 

; Contact: Mark Hu 

i' (!m) 321·4285 
.. WOII: 0334HJ41.001-121S.01 

· EPA Cont!e_ 66-C4.oo22 

Os /lf'T / : 
i' LAB '. I·_,; Tog h s.....,1e ' II ,,d; 

I . 
9) Q 'I"B ~11-215-UD44 

I -iC f11-215-UD44 
v ·IJ r..ti-215-COJ-44 

9 f I ',\~_:_.~ t~~:~'_,:: 
..j; . i·J [ 11-21&W:JE 

'J) 1 , [;A 1,11-215{0)46 

V . ~B 111-215{0)46 
0 '· . .X J) · lA r11-215-00:l47 

{, ·' r··.e. 11·215-00:)47 7 ~ '-( ' A i i-215-!XJm 
'J,)), A 11-215-rul61 

5' J (... .
1
., A f 1-215-WJ62 

1'.J.J 'j A , 11-215--00)63 
'7; 'A 11·215-rul64 

lf') CJ :1 A 11-215-aXXS 

%~1 t 
!rJ:J. ,jA 
'l:JJ , :A 

fpo<:1•·11ns1ru·c11ono: 

MIM'I'tSJ!Rea:s.on 

1 ,1-2i5-ro:l70 

: 11-215-ro:l71 

i 11-215-ro:l72 

: 1;1-215-ro:l73 

LocaUon 

.Sul·fate Basin No.5 

! Sul,fate Basin No. 5 

\ :st~~/olo. Bosln No. 5 

!:Fly Ash Basin No.4 · 

![fly Ash Basin No.4 

;·Fly Ash Basin No.4 
i' 
j:Sulfale Basin No. 5 

.1~; SIJifate' Bas1n No.5 

'fly Ash Basin ~o. 4 ,, 
~Fly Ash Basin No. 4 ' . . . 

1 Sulfate Basin No. 5 I Sulfal& Baslri No. 5 

1 Sulfate Basin No. 5 

' ~· Sul.fate Basin No. 5 

f Sulfate Basin No. 5 

t So!fale Basin No. 5 

I Outfall 001 

i Outf~ll 001 

: Oulta!001 

i Outfall001 

Project Name:Aflbers S~e 
· localion:-Royal, Va 

Sle;P·hone: 
·~ ~. 

M.atrlx .. ~c~.Uected~: Conlillneri·Preservatlve 

i Secllmenl 

i Sedlmen·t 

! Sediment 
j 
, Sedlmenl 
i 
l Sedimenl 

! S.edlrnenl 

i I. 
; 5112197 I B oz glassfflellce, 4C 
I .. 
j5112197 i• B oz glassfflellc<!, 4C 

i 5112197 \32 oz glaoslwet ""'· 4C 

· 'j&12197 j:a oz glassfflellce, 4C 

J><! 2197 -~-~ oz glass~ Ice, 4C 
: .!5112197 .. ,:32 oz glasslwel ice, 4C 

.- I 
Water . ;51~2197 1:1 L poly/«: 

: Waler ;5112197 ::1 L Amber/«: 

: Water :5112197 1 1 L poly/«: 

' · Wsler: ·. 5112197 ., 1 L {Imber/«: 

~ W~dlE BOD'i' ~5113197 :!FoiJ4 c 
lii'WfjOLE BqDY j 5113197 , ,_Foll{4 C 

WHOLE BODY )1 5/13197 ; FoiV4 C 

:WHOLE BODY ;'5113197 ! foil/4 C 

_.>NH,OLE BODY , 5113197 /<>1114 C 

ill-WHOLE BODY .'5113197 • foiV4 C 

~HOlE BODY , 5113197 : F oiU4 C 

.\'WHOLE BODY : 5113197 : FOil/4 C 

lfi'WHOLE BODY : 5113197 t fo!V4 C 

j!NHOLE BODY 5113197 . foil/4 C 

Anotysrs Requested 

i Pesllcidos!PCB 
i 
i metals. TAL 

:Grain Stze 

PeslicidesiPC B 

metals, TAL 

: !Grain Size 

,meta./S, TAL 

Pest;cldes/PCB 

tnEials. TAL 

. Pesllcldes/PCB 

'TAL)pCBjpEST 

TALJPCB/PEST 

. TALJPCBIPEST 

TAlJPCBIPEST 

, TAlJPCBIPEST 

TALJPCBIPEST 

TALJPCBIPEST 

TAlJPCBIPEST 

TALJPCBIPEST 

TALJPCBIPEST 

}u/5/ fi.../$/J [)YY1 ::.16 -Dtt.ifFERENCE coc: 
zJ5-ofO 

D.11·ht 

Page 

MS 
MSD 

y 

y 

Conlaci Mark Huston 

(roll 321-4265 

comments 

Dale Time 

• 
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PARTICLE SIZE ANALYSIS 

Technician's name: .. 
Date: 

!Brian Holderness 
06/20/97 

Site name: 
Sample No.: 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample(g): ···· · 
Percent hygroscopic moisture: 
Corrected mass of soil e used in hydrometer test(g): 

• 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: " .. 
Total Hydrometer correction: 

K: 
w 
F: 

• 

136.74 
20.14 

:if"f';'• ,._ ..... 

- -;:_ __ 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

. ·1 ~rian Holderness 
. 06120/ST . L ......... . 

Site name: 
Sample No.: 

-IAVTEX 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
SpeCific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): 
Qven'dfy mass of test s;~mple (g): 
Percen·t hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type; 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

K: !"""""""""""""""""""'"~~·:~~:1'~~ .. ~~'! 
W: ~~ -~ 

~'L ~ ,::, "' '!i"'4'0 

F: ~'= """'=~~ 

4051 

• 
100.43 

2.65 
1 

-~ 

~ 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

I Brian HoldemE!SS 
o612o1s7· .I 

Site name' 
Sample No.: 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): · · 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specinc·gravlty of soil: 
Correctforffactor: 
Corrected mass of soil used 
in hydrometer test (g): 

. ··-' .' 

Wet mass of hygroscopic test sample (g): 
Oven:arymass oftest sample (g): 
Percent ·!Jygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction:· 
Average temperature (C): 
Temperaturecortef¢tioif factor: 
Total Hydrometer correction: 

0.01 

4021 

'------------

100.27 
2.65 

1 

20 
0 

·-·~o.oo3 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

I Brian Holderness · 
o6/20/97 · 1 .. 

Site name: 
Sample No.: 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass' passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): · 
Oveh'dryniassoflestsample (g): ·· 
Percent hygroscopic; moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

~ 

K: 
W: 
F: 

6071 

I 

100.27 
2.65 

1 

~ 
~ 

·~ -.-.-.-
' J ·'"' ';-::;.~~~ 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

I Brian Holderness 
06/20197 t 

Site name: 
Sample No.: 

...• ,AVTEX 
.. ·~· L..:6..:.0.::..8 ____ ___J 

Mass of sample split on No. 10 sieve (g):·. 
Mass retained on No. 10 sieve (g): - · 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

' 
Mass used in Hydrometer test (g): 
Spetlfic gravity of soil: 

. Correction factor: 
Corrected mass of soil used. 
in hydrometer test (g): 

Wet mass of hygroscopic test sample (g): · 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer ccrrection: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

K: 
w 
F: 

150.46 
51 51 

. .-ry:z 
;,ti_~~ 

100.25 
2.65 
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PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: lrB:..:r.:.:ia"-n:..;H~ol;;;d~e,;,;m;;es=s-,--'=-"-------'[ . 06/20197 

Site name: 
Sample No.: 

Mass of sample split on No .. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve '(g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction· factor: 
Corrected mass of soil used 
in hydrometer test(g): 

·~>" ~; .• _.' 

Wet mass of hygroscopic test sample (g): 
Oven-cry mass of test sample {g): 
Percent hygroscopic moisture:·· 
Corrected mass of soil 
used in hydrometer test (g): 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor:· 
Total Hydrometer correction: 

K: 
W: 
F: 

406! 
I 

100.85 
2.65 

1 

~ ....... 
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APPENDIXF 
ToXicity Test Reports 

Avtex Fibers Site 
Front Royal, VA 
Februazy 1999 
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September 5, 1997 

Mr. Mark Huston 
Roy F. Weston, Inc . 
.GSA Raritan Depol 
Building 209, Annex (Bay F) 
2890Woodbridge Avenue 
Edisori, NJ 08837-3679 

ENVIRONMENTAL 

RE: . Toxicity Analysis of Sediment and Surface Water Samples from the Avtex Fibers Superfund 
Site, Front Royal, Virginia: Project No. 3347-041-001-1215 

Dear MarJe 

Please fmd enclosed, the fmal reports ·for the above .. referenced toxicity tests conducted by QSJ' 
·Envfronmerital. The repoits-incortporate allo'Iyour changes. However, if you should require additional 
changes, I will be happy to make them for you. It was my pleasure working with you on this project. I 
hope we have the opportunity to work together again in the future. 

Please call me at (352) 333"2626 if you have any questions. 

Sincerely, 

:::rRz:JALJ:J 
Joe Owusu-Yaw, Ph.~::::&­
Toxicology Lab Manager 

Enclosures: 

P.O. Box 1703. Gainesvnlle. FL 32602·1703, Phone 352•332•3318, FAX 352•333•6622 
_A CIL_CORP CO.MPANY 

Ft:nmerly Enviroiiri'lerital.Sdence & Engineering. Inc. 
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FINAL REPQRT: 

CHRONIC TOXICITY OF SURFACE WATER 
SAMPLES FROM THE A VTEX FIBERS SUPERFUND 

SITE, FRONT ROYAL, VIRGINIA, WITH 
Pimephales promelas and Ceriodaphnia dubia 

PREPARED FOR: 

Roy F. Weston Inc. 
GSA Raritan Depot 

Building 209 Annex (Bay F) 
2890 Woodbridge Avenue 

Edison, NJ 08837-3679 
Phone: (908)321-4200 
Fax: (908)321-4021 

PREPARED »Y: 

QST Environmental, Inc. 
404 SW 140th Terrace 

Newberry, Florida 32669-3000 
Phone: (352) 332-3318 
Fax: (352)333~22 

SIUDYID: 

Roy F. Weston No. 3347-041-001-1215 
QST No. 3197225-0100-3100 

September 1997 
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EXECUTIVE SUMMARY 

ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 31~100.3100 

Short-term chronic toxicity tests were conducted at QST EnVironmental Inc. (form:erly Environmental 

Science & Engineering, Inc.) with the cladoceran, Ceriodaphnia duhia, and the fathead minnow, 

Pimephales promeias, on surface water samples collected from the A vtex Fibers Superfund Site, Front 

Royal, Virginia. The effect criteria were survival and reproductive suecess for Ceriodaphnia dubia, and 

survival and growth for Pimephales promeias. A total of 5 site surface water samples and one laboratory 

).:ontrol satnple were used in the chronic toxicity tests. After 6 days 0~ exposure, there were no significant 

differences (P=0.05) in survival and neonate production of Ceriodaphnia duhia between the laboratory 

control water and any of the surface water samples collected from the Avtex Superfund Site. The chronic 

no-observed-effeCt conCentration (NOEC) values for Ceriodaphnia duhia survival and reproduction were 

100 peri:enffor an of the surface·water samples. After 7 days of exposure, survival of Pimephales promeias 

· in the laboratory control water was significantly different (P =.0.05) frbm survival of Pimephales promeias 

in surface watet: froli:Csartlple stations 11-215-00047 (Fly Ash Basin No.4) and 11-215-00603 (Polishing 

Pond). There were no sigffificillit differences (P =0. 05) in the growth of Pimephales promeias between the 

laboratory control water and any of the surface water samples collected from the Avtex Superfund Site. 

The chronic no-observed-effect collcenfration (NOECYvalues forPimephales promeias survival were 100 

percent water for satnples from Satnple stations 11-215-00046, 11-215-00601, and 11-215-00602. The 

NOECvalues were 50 percent and less than 50 percent site water, respectively, for samples from.sample 

stations 11~215-00047 and 11-215-00603. The NOEC values for Pimephales promeias growth were 100 

percent for all of the surface water satnples . 

2 
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1.0 INTRODUCTION 

ROY F. WESTON, 
A VTEX FIBERS 

QST Environmental Inc. (formerly Environmental Science & Engineering, Inc.) conducted short-term 

chronic toxicity tests with surface water samples from the Avtex Fibers Superfund Site, Front Royal, 

Virginia·. The tests were conducted from May 21 through 28, 1997, using the cladoceran, Ceriodophnii1 

dubia and the fathead minnow, Pimephales promelas. The criteria for effect were survival and reproductive 

success for Ceriodaphnii1 dubia and survival and growth (measured as dry weight) for Pimepho.les 

promelas. All of the original raw data pertaining to the chronic toxicity tests are maintained at QST 

Environmental Inc. 404 SW 140th Terrace, Newberry, Florida 32669-3000. 

2.0 MATERIALS AND METHODS 

2.1 TEST SAMPLES 

Five grab samples of surface water were collected by Roy F. Weston, Inc. personnel and shipped to QST 

on lee at 4 .± 2 OC.]he samples, identified as U-215-00601, 11-215-00602, 11-215-00603, 11-215-

00046, and 11-215-00047, were collected from Sulfate Basin No. 1, Emergency Pond, Polishing Pond,A 

Sulfate Basin No.5 and Fly Ash Basin No.4, respectively. All of the samples were received on May 1~ 

1997 and were stored in a refrigerator at 4 .±2 OC during the testing period. Prior to use in the chronic 

tests, samples were allowed to equilibrate to test temperature. The toxicity tests were initiated on May 21, 

1997, within 4 days of sample receipt. Sample chain-of -aJStody and other traffic information are provided 

in Appendix A. 

2.2 TEST ORGANISMS 

Neonate C. dubia, less than 24 hours old at test initiation, were collected from QST in-house cultures and 

were all released from gravid adults within an 8-hour period. Pimephiiles promelas were obtained from 

Florida Bioassay Supply, Gainesville, Florida, and were less than 24 hours old at test initiation. All the test 

organisms appeared to be in nonnal condition prior to testing. The organisms were acclimated to dilution 

water and test temperature prior to testing. 

2.3 CQNTROL WATER 

Control water used for holding and sample dilutions for the C. dubia tests was reconstituted freshwater 

5 -
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ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST.No. 3197225-0100.3100 

consisting of 20 percent Perrier and 80 percent Milli-Q water with a hardness of 75 mg!L as CaC03 . 

. Control water· used for holding and sample dilutions for the P. promelas tests was moderately hard 

reconstituted freshwater with a hardness of 79 mg!L as CaCO~ .. 

2.4 TEST METHODS 

All tests were performed according to the guidelines provided in "Short-Term Methods for Estimating the 

Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms," EPA/600/4-91/002 (EPA 

1994). 

The C. dubia tests were conducted in 30 mL plastic cups containing 15 mL of site or ·control water. One 

organism was tested per replicate and ten replicates were tested for each concentration. C. dubia wer~ fed 

O.l mL YTC (yeast/trout chow/cereal leaves) and 0.1 mL green algae (Selenastrum capricornuJWn) 

solution per replicate, daily during the testing period. The P. promelas tests were conducted in 340 mL 

crystallizing glass dishes containing 250 mL of site or control water. Fifteen P. promelas were tested P.er 

replicate, and three replicates were tested per concentration. P. proTTU!/as were fed 0.15 mL of brine shrimp 

nauplii (Anemia'salina)pei replicate twice daily . 

.. The C. dubia testS were conducted from. Ma~ 21 through 27, 1997 and the P. promelas tests were 

conducted from May 21 through 28, 1997. The concentrations of surface water selected for the chronic 

toxicity tests were 0 (dilution water control) 50, and I 00 pc:'rcent site water. All tests were renewed daily 

during the test. During each. renewal, C. dubia were transferred into newly prepared test or control 

solutions and approxiniatc:ly 15 perceni of the7': priimelas test or controfso1utions were renewed with 

freshly prepared test solutions. Tests were conducted at a temperature of 25 ± 1 oc under fluorescent 

lighting (ambient laboratory illumination) with a daily photoperiod of 16 hours light (855 Lux) and 8 hours 

darkness. Test temperature was maintained with the aid of a recirculating watefbath. 

The tests were monitored at teStiitifiafiori an'a daily thereafter for mortality, temperature, dissolved oxygen, 

and pH. At the conclusion of the chronic exposure, ammonia concentrations were measured on pooled 

samples from the 3 replicates of the P. proTTU!las tests. Ammonia was measured using an Orion 290A 

6 
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ROY F. WESTON, INC. 
A VTEX FIBERS 

ammonia meter equipped with an Orion 95-12 ammonia probe. 

The number of neonates produced by each C. dubia was enumerated and recorded daily and the neonates 

discarded after the recording. At the conClusion of the tests, the mean dry weig!Us of surviving P. prome/as 

were determined by rransferring the fJSh in each replicate into pre-weighed aluminum pans, rinsing with 

deionized water to remove excess food, and drying the pans and fish at 100 "C for 18 hours. After drying, 

the pans were allowed to cool in a desiCcator at room temperature and then each. pan was weighed. The 

group dry weight of each replicate was then determined by difference. 

2.5 REFERENCE TOXICANT TESTS 

ReferenCe toxicant tests using potassium chloride (KCl) were conducted to evaluate the sensitivity of the 

test organisms. The reference toxicant test concentrations used were 0 (control), 4{), 80, 160, 320 and 640 

mg KCI fL for C. dubia and 0 (control), 250, 500, 1,000, 2,000 and 4,000 mg KCI/L for P. Promelas. 

The reference toxicant test exposures and conditions were the same as those of the chronic toxicity tests. 

2.6 STATISTICAL ANALYSES -
Statisuci.l analyses of the chronic data on survival, reproduction and growth (measured as dry weight) were 

evaluated using the TOXSTA T computer program (WEST, Inc. and Gulley, 1994). The no-observed-effect 

concentration (NOEC) values for the reference toxicant and each of the test samples were determined using 

the TOXST AT computer program. The NOEC is defined as the highest concentration of reference toxicant 

or test sample which is not significantly different (P=0.05) from the control for a given endpoint (e.g. 

survival), under the specified conditions of exposure. 

7 
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3.0 RESULTS AND DISCUSSION 

3.1 CHRQMC TOXICIIT TEST 

ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 3197225-()100.3100 

Test conditions remained within acceptable limits for the duration of the chronic toxicity tests. A summary 

of the water quality measurements is presented in Tables 1 and 2. Dissolved oxygen levels remained above 

60 percehCsatllratioil arid test teniperimires remaiiled iii thl: range of 24.1 to 25.5 "C for the duration of 

the C. dubia and P. promelas tests (Tables l and 2). At tbe end of the exposure period ammonia 

concentrations in the P. promelas exposures were measured to determine if some of the observed mortality 

was due to ammonia: Ammonia was detected in only sample, 11-215-00603, above the method reporting 

.limit of 0.05 mg!L as nitrogen (Table 3). 

Survivai and reproduction data for the C. dubia chronic toxicity tests are presented iD. Table 4. The C. 

dubia tests were terminated after 6 days because more than 60 percent of the surviving females had 

produced three or more broods. After 6 days of exposure, survival of C. dubia in the dilution water control 

exposure was 100 percent. Survival of C. dubia in the site water samples ranged from 90 percent (100% 

11-215-00046, 100% 11-215-00602 and 100% 11-21-00603) to 100 percent in the remainder of the samples 

(Table 4). There were no significant differences (P=0.05) in survival of C. dubia between·the control 

~ater and any of the surface water samples collected from the A vtex Fibers Superfund Site. The mean 

number of neonates produced per surviving C. dubia female after the 6-day exposure period is presented 

in Table 4. Mean control neonate production was 16.2 young per surviving control adult female which was 

within acceptable limits (2_15 young per surviving control female) for this test. Mean neonate production 

in surviving female adults.in the site water samples ranged from 15,7 young (100% 11-215-00603) to 27.7 

young per silrviving adult female (50% 11-215-00047). All of the values were within the acceptable control 

reproduction for this test. There were no significant differences (P=0.05) in neonate production between 

control water and any of the site water samples. With the ex<;eption of site sample 11-215-00603, neonate 

production in the remainder of the site s;imples was considerably higher th_e control (Table 4). 

Survival and growth data for the P. promelaschronic toxicity tests are presented in Table 5. After 7 days 

of exposure, survival of P. promelas in the dilution water control exposure was98 percent. Survival of P. 

promelas in the site water samples ranged from 49 percent (50% 11-215-00603) to 100 percent (11-215-

8 
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ROY F. WESTON. INC. 
A VTEX FIBERS CH!IlONliC: 

00601). Survival of P. promelas in the control water was significantly different (P=O.OS) from survival 

in samples from the following sample stations: 100% 11-215-0()603, 50% 11-215-00603 and 100% 11-215-

00047 (Table 5). It is not immediately apparent why survival of P. promelas in 50% 11-215-00603 was 

less than survival in 100% 11-215-00603. However, survival in both concentrations was significantly less 

(P=O.OS) than the control survival. Ammonia concentrations were measured to determine if it was the 

cause of the observed mortality. Ammonia was detected in sample 11-215-00603 which had the highest 

mortality than the remainder of the samples (Table 3). However, ammonia was ruled out as a causative 

agent since the measured total ammonia concentrations would not result in enough unionized ammonia to 

result in the observed mortality. Also, survival of P. promelas in sample ll-215-00047 was significantly 

less (P=O.OS) than the control even though there was no ammonia present in this sample above the 

reporting limit. 

Growth of P. promelas, measured as mean dry weight, is presented in Table 5. The mean dry weight of 

surviving P. promelas in the controls after 7 days of exposure was 0.44 mg per organism which was within 

the acceptable limits ~0.25 mg/organism in the control exposures) for this test. The mean dry weight e 
P. promelas in the site water samples ranged from 0.43 mg per organism (100 and 50% Polishing Pond 

11-215-00603) to 0.53 mg per organism (100% Emergency Pond sample 11-215-()()6()2). There were no 

significant differences (P=0.05) in growth of P. promelas between control and any of the site water 

samples. 

Copies of the relevant raw data pertaining to the C. dubia and P. promelas chronic toxicity tests are 

provided in Appendices B and C, respectively. 

3.2 REFERENCE TOXICANT TEST 

The chronic NOEC for C. dubia survival and reproduction were determined to be 160 mg KCl/L and 80 

mg KCIIL, respectively. The chronic NOEC for P. promelas survival and growth were both determined 

to be 500 mg KCl!L. The reference toxicant results were within control limits of reference toxicant tests 

performed at QST. The results of the reference toxicant tests demonstrated that both test species were 

within their expected sensitivity ranges. Copies of the relevant raw data pertaining to the C. dubia and P. 

9 
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ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 3!97225-<1100.3!00 

promelas chronic reference toxicant teStS are provided in Appendix D. 

4.0 CONCLUSION 

Under the conditions of the tests, there were no significant differences (P=0.05) in surviv3.J. and neonate 

production of Ceriodaphnia dubia between the laboratory control water and any of the surface water 

samples collected from the Avtex Superfund Site. The chronic nCKJbserved-effect concentration (NOEC) . 

values for Ceriodaphnia dubia survival and reproduction were 100 percent for all of the surface water 

samples. Survival of Pimephales promelas in the laboratory control water was significantly different 

. .(P=0.05) from survival of Plmephales promelas in water samples from sample stations 11-215-00047 (Fly 

Ash Basin No.4) and 11-215.,()()6()3 (Polishing Pond). There were no significant differences (P=0.05) in 

the growth of Pimephales promelas between the laboratory control water and any of the surface water­

samples collected from the Avtex Superfund Site. The chr~nic nCKJbserved-effect concentration (NOEC) 

values for Pimephales promelas survival were 100 percent water for samples from sample stations 11-215-

00046, 11-21:5-'00601, and 11-215-00602. The NOEC values were 50 percent, and less than 50 percent 

water, respectively, for surface water from sample stations 11-215-00047 and 11-215-00603. The NOEC 

values for Pimephales promelas growth were 100 percent for all of the surface water samples. 

1. 

2. 

5.0 REFERENCES 

United States Environmental Protection Agency. 1994. Shon-Tenn Methods for Estimating the 
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, 4th Edition, 
EPA/600/4c91/00LEnvironmental Monitoring and Support Laboratory. Cincinnati, Ohio. April 

. 1994. . .. - ~~~-::= -- -------

WEST, Inc. and Gulley, D. 1994. TOXSTAT. Versi1on 3.4. Copyright License Granted to WEST, 
Inc. 1402 S. Greeley HWY, Cheyenne, WY 82007. 
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Table I 

Sample ID 

Control 

11-215-00601 

11-215-00602 

11-215-00603 

11-215-00046 

11-215-00047 

ROY F. WESTON, 
A VTEX FIBERS ClfitONIC 

No. 

Water Quality Measurement Ranges• During Chronic Toxicity Tests with Ceriodaphnia 
dubia on Surface Water Samples Collected from the A vtex Fibers Superfund Site, Front 
Royal, Virginia · 

Location Temperature DO (mg!L)' pH (s.u.)' Conductivity 
"C (JLmhos/ cm)4 

NA 24.2-25.1 7.9-8.6 7.7-8.0 170 

Sulfate Basin No. 1 24.1-25.4 7.8-8.7 7.9-8.4 980-1,700 

Emergency Pond 24.3-25.5 7.8-8.9 . 7.8-8.3 1010-1,800 

Polishing Pond 24.2-25.4 7.8-8.7 7.8-8.3 560-900 

Sulfate Basin No. 5 24.1-25.4 7.9-8.9 . 7.9-8.2 430-750 

Fly Ash Basin No. 4 24.1-25.5 7.9-8.8 7.7-9.0 230-300 

'Range of 12 measurements for temperature, pH and dissolved oxygen and 1 measurement for co!lductivity 
(50% and 100%) 
'Dissolved oxygen e 
'Standard units 
4Low values for 50% concentrations and high values for 100% concentrations. 

11 
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Table 2 

Sample ID 

Control 

11-215-00601 

11-215-00602 

11-215-00603 

11-215-00046 

11-215-00047 

ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 3197225-01()().3100 

Water Quality Measurement Ranges During Chronic Toxicity Tests with Pimephales 
promelas on Surface Water Samples Collected from the Avtex Fibers Superfund Site, 
Fronf Royal, Virginia 

Location Teritperature DO (mg/L) pH (s.u.) Conductivity 
oc (J.<mh.os/ctn) 

NA 24.2-25.0 7.0-8.6 7.7-8.0 280 

Sulfate Basin No. I 24.3-25.4- 6.9-8.7 7.8-8.5 1,020-1,700 

Emergency Pond 24.3-25.5 6.8-8.9 7.8-8.4 1,100-1,800 

Polishing Pond 24.4-25.4 6.9-8.7 7.8-8.2 600-900 

Sulfate Basin No. 5 24.2-25.4 6.8-8.9 7.9-8.2 490-750 

Fly Ash Basin No. 4 24.2-25.5 6.8-8.8 7.6-9.0 290-300 
.. 

'Range 'of 14 measurements for teJttpetature, pH and dissolved oxygen and 1 measurement for conductivity 
(50% and 100%) · 
bDissolved oxygen 
'Standard units 
•Low values for 50% concentrations and high values for ICI()% concentrations. 

12 
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ROY F. WESTON. INC. 
A VTEX FIBERS CHIIlONJ:O 

Table 3 Measured Ammonia. Concentr;J.tions During a 7-Day Chronic Exposure of Pimephllles 
proTIU!las to Surface Water Samples From the Avtex Fibers Superfund Site, Front Royal 
Virginia., Conducted From May 21 through 28, 1997 

Total Ammonia a 

Samp1eiD Location 
As N (ppm) AsNH, (ppm) 

Control NA <0.05 <0.06 

100% 11-215-00601 Sulfate Basin No. 1 <0.05 <0.06 

100% 11-215-00602 Emergency Pond <0.05 <0.06 

100% 11-215-00603 Polishing Pond 0.10 0.12 
50% 11-215-00603 0.07 . 0.08 

100% 11-215-00046 Sulfate Basin No. 5 <0.05 <0.06 

100% 11-215-00047 Fly Ash Basin No. 4 <0.05 <0.06 

a Ammonia. was measured on pooled samples from the 3 replicates (day 7) using an Orion 290A 
ammonia meter equipped with an Orion 95-12 ammonia probe. e 

13 
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ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 3!9722S-O!CJ0.3!00 

Table 4 Survival and Reproduction of Ceriodaphnia dubia During a 7-Day Chronic Exposure to 
Surface Water Samples From the Avtex Fibers Superfund Site, Front Royal Virginia, 
Conducted From May 21 througb 27, 1997 

Sample ID Location 

Coritrol NA 

100% 1 h215-00601 Sulfate Basin No. 1 
50% 11-215-00601 

100% 11-215-00602 Emergency Pond 
50% 11-215-00602 

100% 11-215-00603 Polishing Pond 
50% 11-215-00603 

100% 11-215-00046 . Sulfate Basin No. 5 
50% 11-215-00046 

100% 11-215-00047 Fly Ash Basin No. 4 
50% 11-215-00047 

'Ten organisms were exposed per concentration. 
b Average number of young per surviving female. 

Percent Survival' Mean Nmnber of 
Neonates" 

100 16.2 

100 26.2 
100 20.9 

90 24.7 
100 20.8 

90 15.7 
100 21.8 

90 21.3 
100 24.5 

100 26.7 
100 27.7 
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ROY F. WESTON, INC. 
A VTEX FIBERS CHJlONIC 

Table 5 Survival and Growth of Pimephales promelas During a 7-Day Chronic Exposure to 
Surface Water Samples From the Avtex Fibers Superfund Site, Front Royal Virgiriia, 
Conducted From May 21 through 28, 1997 

Sample ID . Location 

Control NA 

100% 11-215-00601 Sulfate Basin No. 1 
50% 11-215-00601 

100% 11-215-00602 Emergency Pond 
50% 11-215-00602 

100% 11-215-00603 Polishing Pond 
50% 11-215-00603 

100% 11-215-00046 Sulfate Basin No. 5 
50% 11-215-00046 

100% 11-215-00047 Fly Ash Basin No. 4 
50% 11-215-00047 

• Forty-five organisms were exposed per concentration. 
bSignjficantly different (P=0.05) from the control. 

15 

Percent Survival' Mean Weight per 
(mg) 

98 0.44 

100. 0.48 
98 0.47 

98 0.53 
96. 0.52 

67" 0.43 
49b 0.43. 

98 0.48 
98 0.48 

62b 0.47 
96 0.48 
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AppendiX A: Chain-of-Custody and Traffic Information 
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Enviromriental Science & Engineering, Inc. 
Aquatic Toxicology Labor~tQry 
Gainesville, Florida 

Page: 
ESE QA Form No. : --o2Y 
Effective: FEB 1993 

SUBJECT: WATER HARDNESS WORKSHEET 

Sponsor: .. t..:-e-1-o.-- ..... Project_ Number: 31 q722S -01"'<:>- ;3:110Cl 

Test ·Substance:. S"~Sf ~ Test ~pecies: c, ,l,> b;·:.. -\- ~ f'~._,.d_o.s - ~ 

Data By: . f'v-c:> .. ; ·- . .. ,.. . . - ·Date: s/~1'1' Time: !!oJo 
"' 

Normality of EDTA Titrant: O.o( M ------

correction Factor (based on standardization of EDTA Titrant): o, 9..-, 

' Initial· Final Total TOTAL 
Test Sample Dilute Buret Buret Titrant HARDNESS 

Conc'n Volume to Reading Reading Used (mg{L) 
(units) (mL) (mL) (mL) (mL) (mL) (corrected] 

I -zp·l. Pc-.-.:v-
'i'"<> 7• ..... '1\>-<>. 

,e-o - .... 0,0 ('f) 

~~ 
'de;:> - o.= 1<1 "•· 

•='· 
IDC IY-5""'. -"-- . ,..,_ s-Ooo'-1(, o.o .. 

'.oo·r, 
(00. - . . O.C> ll-~ I\, I.:, 

Joe•(. 

Ob\.o 1 100 - o_o 1'i?.s- I g-, s.-
poo'(. 

,L ~'2.. ... l= .. 0.0 -z..r.L\ -z-t.'-1. 
I cO' I, 

·' ."7 jOO - o.o. '2~- 9' 2-Z. g' 

ca.lcul:ation of Total Hardness (mg{L as ca.coJ): AXBX 1,000 1 mL sample 

where A = mL of Titrant, and 
B ~ mg cacoJ equivalent to 1. 00 mL EDTA Titrant 

(1 mg cacoJ .= 1 mL EDTA Titrant) 

Total Bardnes.s x Correction Factor c [corrected) Total 
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Environmenta~ Science & Engineering, I:nc. 
Aquatic Toxico~ogy Laboratory 
Gainesvi~~e, F~orida 

Page: 
ESE QA Form Number: "o"'20;::---­

Effective: MAR 1993 

SUBJECT: WATER .ALKALI:NITY WORKSHEET • Sponsor: r ·>esl .... ' Project Number: 3 1'1/., .. ..-_ .;:!, ,..,.,., 

Test Substance: s..,._.f<,g w...kr Test Species: c. .1...!1.<1>.. .... ~ • I. .. 

Data By: ~ Date: s[u\~'1 Time: l(,~ 

NormaHty of H2S04 (Su~furic Acid): o.o-.:.. N 

Correction Factor (based on standardization o£ H2S04 titrant): !,= 
Test I:nitia~ Final Buret Tota~ 

Con ens Sample Dilute Buret Reading (mL) Titrant Al.kalinit~ 
(define Vo~ume To Reading To pH Used (mg/L as 
units) (mL) (mL) (mL) 4.5 4.2 (mL) cacoJ) 

-zp•t, "" .............. 
~ ... , ,_.,..r-a. IOC> - 0.'0 (. . ")_ - (...'L- 4."2-

~..J~ toO - o.o c.,.3 - <...?> (,3 ,._ 
"""'?:' - D-C) t3. I - 13,\ \3\ oooyc.. (pi:) 

[CO''-

I= - O...c:> S.'1 S:9 

~:lt-
occ'-l"'l -· ...,..,. ... 

loo -~c:> .'-1 "3. o,'-\ oo<.c.o) - b-0' -
·~-" {eO - 0-<::> 3o.<.. - 3-c.Co 3olo ~ 

·~."':.;,. lCrO 0.0 I ''to'-\ - ( '1_."" , ~'1 

Ca~cu~ation of Tota~ Alka~inities > 20 mqfL as cacoJ: 

B xN X 50,000 
Tota~ A~kalinity E where B E mL titrated 

mL sample , N E norma~ity of acid 

Total Alkalinity x Correction Factor .. {corrected] Total Alkalinity 

calculation of Tota~ Alkalinities < 20 mqfL as cacoJ: 

(2B-C) X N X 50,000 
total mL titr. Total Alkalinity .. where B "' 

mL sample , pH 4.5 
c - tota~ mL titrant to 

pH 4.2 
N .. norma~ity of acid 
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Appendix B: Ceriodaphnia tlubia Test Data 

-,---

• 

ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 3191225-0100.3100 
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Environmental Science • Enqineerinq, 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

Project: 31<>-.,..,2~ otao-.31 o:::::> 
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DAILY LOG 

ESE QA 
Page: 

Form Number: 'iiT8 
Effective: APR ~993 
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Environmental Science & Engineering, Inc. 
Aquatic Toxico~ogy Laboratory 
Gainesville, Florida 

Project: 

DAILY LOG 

IOO 

Page: 
ESE QA Form Number: 'ii"i'S 

Effective: APR 1993 

' 
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Environmenta1 Science and Engineering, Inc. Page: 
Aquatic Toxico1oqy Department ESE QA Fonn NUIDber: 106 
Gainesville, Florida Effective: August 1990 

SUBJECT: DAILY FEEDING OF TEST ORGANISMS 

Test Species: c. oWl.!b.... Sponsor: -·~. Test Substance: s.....-£...~ ....,..jv Project 31 
~ 

Day Date Time Initia1s .Food Type Quantity Comments 

0 s/-zA /4'1 . ~. '{'TC .+--~ ....... o,( .....(. ..L 
~~ I' -, :> ~ 

f shz-1.,, tt.. J_...a!:> rv..&=> '{~,!- . t. ~ 0.( ,._(_ ~ .~·~~ 

'2- ./_ .lj") 
.::p.~ I f5<is- """'-'= '{'(L ~ '~ c:,, I ... L _ .. 

IU2<'~ 

3 d,-1/11 I~ ~ '{~ .... ,!,. 0.\ ,...L 12«- • ,..._ r-91· 
L{ .r. .1. 

~~ "'"""' 
'"1-tt: .1- • t, .. o.t -t. ~ ;:::lfv:> ('1 7 1.: , ..... 

s Is/.;?" /'l '") ({ 'i.) ~ '-fR. t. 0.\ -t,_ .e.- r-~ '~-

• 

. 

• • 

FORM: TESTFEED 
~ 

. 
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• 

Environmenta1 Science & Engineering, Inc. 
Aquatic Toxico1ogy Laboratory 
Gainesvi11e, Florida 

Page: 
ESE QA FORM:OSG. 

EFFECTIVE: January, 1993 

SUBJECT: CERIODAPHNIA CHRONIC TEST DATA 

Sponsor: _ _,l:::.le.s=--f,:.o.....,.-. . .:... ------~-· u Pr()j ~t N() •. ! J I 9'"7 'Z. 'Z.S""- OL<:>C:>-31.=::> 

Test Species: Ceriodaphnia dubia 
.... 

Test Substance: ,5".,....&:,...., ~ 

ANIMAL HISTORY 

Lot .No.: c c.t> 0~ 'Z-\ '1:1 Date Neonates Co11ected: sh.d,.., 
Age of Neonates (hours): <:. 2'-'\ 

. 

See Page No. (,.\ of C1adoceran 
.. 

---- ------- -

Neonate History Log . .. Condition of Neonates: ~\ 

TEST CONDITIONS 

Protocol: 

. Type Lighting: FI~.........-.....J= 
I C. IJ.- L 

Photoperiod: 11 ~+.- D 

Test·container: 30 mL Plastic Beaker Solution Volume: 15 mL 

TEST SOLUT,ION PREPARATION 

Test Concentration 
(!) mg/L .... u. , .. 

Amount of <Etfiu~/ 
Stock Added ( ·,... l. ) 

CTRL So 

\ <::> 0 

Amount of Dilution 
Water Added ( ..... L-) 2.= !DO 

Test Solution 
Obs~rvations 

Number Young 

~-H 

5 ~· ' 

TEST VALIDITY 
per surviving 

[00 

Zoo 

u .. 

CRITERIA 
Control Adult: 

Percent of surviving Control Adults with 3 Broods: 

Test· · 
concentration 

Number 
Young 

TEST SUMMARY 

Number 
Broods 

Female 
Adults 

I Young 
per Adult 

I Broods 
per Adult 

ADDITIONAL COMMENTS: c;,,,.c_,u. · ""'.,...J....- <-. .nL c (,. L-.. 1\-'215>) ·I(,, 
. oooy}, ''· .,, c:>c:>ICO'Z- I A• l>n~ D"' Qc.oJ,[ "" ... 'I<> 

Test Data Recorded By: 

Test Summary Recorded By: 

Date: sf~h,.., 

Date: s(-z.7 (~') 
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• 

Test Species:.£!! ~-~!E!!!!"!:!..!' ·dub~iis!_-J 

T .. t 
Cooc. 

Co.-.-t.o\ 

l oo'l. 

ooo<-\7 

I~ !lily Day Dlly Dlly Day Dlly !lily !lily Dory Dory Dory Dory Dory 
l l 2 2 3 3 4 4 5 s 6 6 7 

Paraaeter Now Old Now Old Now Old Now Old Now I Old Now Old Old -
! '"I'• :?£;1 1-z<l.'{ , .. ,.s-~.o~ I."'. ...... :to!. 'if '2S: rvt., - 1_4.'l. \ 
D o. ~'1 ~.(, '(P l'l.~ 'i'· r.! l~.o ~. ',0 "7.'1 \ 
; q,o 17."') t:~ 1<,0 n.• "'' n,q iL'i q,o ,,. 19-1> - :.e \ 

.k- ~ - - ~ 

---- - -:_ \ 
!!mi. 1- - - .... - - - - 1- - \ 

IMD - - - - - --- - - -

Q. ~ • ..- '1. 'I' "1,q Ill• q,O - ~.17 \ 
P ,<. 1«1'.'2.1<7.'2..."""'-!t,\l'i\':.- ~.1 - 9.1 

- ~ -- ~- - - -

,a 1<~·'1 q,2. 9 .o l<o,. l'l.l ·~t.:3 ~ r.~ l'l.O .• ., ~t.l 1£'.< 
~ - ----- --- '\ 

'\ 

\ 

,....,. [V!-1 ' '12! ,., iz<£~ 
\ 

oe6oJ 
So 't 

"o 1 ~.., q,q 1-> .'1 l'i:. sr. ~ ~ W. ..- ~t.o !'i. 11-o ; n . ., 
_1lH ~ 'l.'i ,..,,- Ill_' 'l.• :i i"!.iZ ri.'i! i"Z4 ll.' -?.!! - for.Q 
c-J(3'" I--'-- ------ I-

\ 

' ' 
T-. ~ ,._{' .o ,q ,,_!..:-. u. ~,~,1- ~~. \ 

1.0 q,'( q-,5 19. I l'l·ID ~-"'- !t.!:' .,_o !t.lo! ~.0 ~.o '1~ "\ 
,a \l.'Z. q.o ~:2.. ~I I"T-'1 "- I':C.O 1'7. "\ 

' 

c-JI. 'Ill'> - - ~ - - - - - -· ' 

IT-.Dovicr l 'i ' ~ ~ ~ ~ 
!l'l! Meter 
!ll.O. ""tt!r l-1 o-1 1:»-1 ~ - \1<>~ l»i \ 
l!lml. ...tho:! m.. - - - \ 
IAllc. Method -- - - - - \ 

. !!ett!r 
~~ - -- -- - -- \ -

~: 
.f'I'O 1"0 ""'= M.-1> rw:::> ......0 ....... ~ 
,<j'U"' fKI'l\' :1· iSI ..... 
'IJ'iS' lt~oc. l~'fD t~e:> ltn' (100 13lS 

l!ard/ Alk - "'!fL ... Caro.3 ~ C"'' 4.,..1-n c~) 
T...,.. • ·c 
D.O. • "'!fL 

Cm-h 'Ct - 1SibJs/ Clll. 

Tmoeratur-e- was cantirucuslv recorded on ch.arn!l of thf!o 9J'f rementure rrani tor. 
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I 

&JPJECI: CERICiloiPIIIIA CIDiiC TES! - ll.ml! ~ 

Sp:JnSOr: ~ Prcjoct He.: ]("!'7'2:2S""~ 

Test Subst.ance: S'.,, f.; c• . - ~ ...... -
Day Day Day Day Day 

Test 0 l l 2 2 
Cone. Paraaetet" New Old New Old 

T-. ~0 Vf.5' iof,'f 21{.'\ l!'f.lo 
o.o. lq<,'i ...... ~-P ~- (., ~.\ 

ool0="2- ell .0 
·~ -;.'1 q,o ~.6> 

Alk. - - - - -
so·(, . Hard. - - - _... 

Conduct. pOOP - - ~ -
ooG.~-z. T...,. f2,f.t. PI.S" I, lt>!.t. 

o.o. 'l-S ~~.. ~"" . 1.~ 

t='t- ell .0 '1."1 ~l ,0 .,..,,._ 
c-JI. I¥"". -

ooGoo.3. T....,. 'l-1 Vl.oi ~'!.I. Vf,'i Vl'1 
D.O. q;S" I~. to 'll'Z- tr.!:' 1.' 

So'L ell 1!'.0 'l'i l'l',O 'ill! '2'. 
~ ~'- -

(901003 TtmD· ~ .. l~.'i VI.~ ~:7 IZ'In 
D.O. , ..... r.s <;ol 'l,1 ,~ .. v:='t.. ell ~-I •q,o 'lo'Z- 'l,\ i.t 
(p....l( I'!"" - -
T...,. 
D.O. 
ell 

r...,. 
D.O. 
ell 

TEJq>. 
D.O. 
oH 
Alk. 
\lard. 
Conduct. 

IT....,. Device ~ 
FS F'5 
c ~ 

IIlii Meter ............ _s-,.,._,., 
D.O. Meter ,.,.., D.,_\ oo-1 
\lard. Metho:l - -
Alk. Metho:l - - -
Conductivity Meter S<-<' 

'3 - -
INI'I'IALS : ,... 

Me:> ""'"" Il'.!E:' "'"'" s ~3111 
Til£: 

~~ ..... 1'1""' t3'1S" 

Hard/Alk • lq!/L as CoCD:J . 
. 1~. • ·c 

D.O. • lq!/L 
c.m..::t. • IJ!h:>s/ Cll 

t~;Jipecies: eer· 

Day ' Day Day !loy IJcy Day Day Day 
3 3 4 4 5 5 6 6 

New Old New Old !lew Old New Old 

z.tt! 2>1·3 -zs:3 ' .t Vf,'i - t'-1-3 
'l-~ Ill-"' 'l-1 \1(,0 ~(" i-1.'l ;,<1. 
:o,o I fl,t 1-'\ jq_<;> ~.0 Ill- Qtl 

·- - -- - - - - -- - - -
~-" Vi·.S ·" Vi·~ I'IAI.<I - '1-1 
,(, l'l-"' tv .. !'>-"" 'l-"1 1-?,'1 - "!,It 
.I ~~.:! ~.I i."l. t.O 'l.'2- - .•"2. - - ~ ..... -

Vt.~ ;!:'{-~ ,;:;, 'J.'f.l,o ?<-l.i ~!I ~ ;.M.l 

l'l•> !t-0 1~<'1 "" :.<" ... ~ - 1.'1 
:l 'l,O '1.'1 \t,O w IQ:.O .I - - - - - -- -
~ 

l'q.'j ~!'-'I "l'';1 ..... .o - lzo(, 1-
"7- 'I '11.6' .c> ~7 -?.'I - '1.~ 

to 1'1:,3 i·<> ltZ. 'l·Z- - !&,~ - - - - - --

R> ~- ~ pS 
~ ~ ~ 

.............. ~ ~·~ oo-1 ,..1 ~-~ lW'1 - -- -- -- -
:H., """" ~ ...,.0 

'"l~s'f•1 Sfl'1!'41 

1'-(..0 t 2-loO [tOO t:>t S" 

Teme-rature ws t;OOtirut:l.Jslv recorded--00- channel-- --'-0-(tf.it:- 9:J1 t~rac-ure =utc·r. 

a..bia 

IJcy 
7 

Old -

\ 

\ 

\. 
" " \ 

\ 
\ 

" ~ 
\ 

" " ' 

\ 
\ 
\ 

\ 
\ 
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v 

Spoaoot-: 

PIGE; 
ESE QA ftll!l: 054 

EFm:riVE: !.prll, lii6 

ProJect lb.: _ ""'"""' . ·cs .,,~, '"'~·:£:_; '""-2.~--::!--~-I 

Test Species: . ~~!E!:!._!dub!:!2!:iia~-~ 

Tat 
Olac. 

lillY 10 
W~lmNimNimNmNmN!~N!mN!mN~N 

AoAbko!Po~'o loAiol~!oAio~o 
! A 0 A co A A. I" A "' A I= A 

f"l c ,.. .._ lr -1>. "-IO A 

- - - - - - - - - - - - - ,_ 
1'1 d'l' ,.., "7-'1. 111 3 ... 11'1 •<- ''"' 

AoAo t>.oAo AioAin~o~lo~lol~o 
A A ..., A I" A · 0 A Ar " A I <> lo A 

, ol. 

Pt II• A II?~ A h. 1'-1 A. A. A 1>. II A 
- - - - ,_ - 1- - 1-

to A A t• t>. Q o. A. I>< o t:. .. '0 ""A fo 
(=-t- t"l.. A 1>. A :0. 1>. t( 7i. (, A 13 

- - - -- ,_ - - - - -:;:;: ! -

"V"" I <; U. I 'i: I ""T 7.o ~ z.ll 

'A 0 A.o A 0 P..o F'<-0 A o A "' t:>. cAOA- ...... 
A o 0 A lo 0 A t>. lo 0 ,.., 

I ' ~ s A 5: s A A I t.f s S' 
r"> A.""T a A. A c IC 

:{o'/, 
1>. 10 A 0 A IC A ... '"' ll 

I' A I 'I A !<o A '2. A A flo! lA 3 
- - - - - - - - -1- 1- !- -

A. 0 A- 0 A. ...., A. 0 1>. 0 i b, . o' b.. 0 .c.. 0 -.,.;.., A-:! 
A 0 A <: A o t>.o !>. .... ..... A ~ b. 

6. (: A. • ,<::; <:: A A tl A. ~ 

b .... 0 ... .. 0' A. q 
A A '" I IC> A r. " A.. <"> ' !Z. 

[CO"/, A A t5 II. tS I" A ,_, I<D A II 0 
- -

I 'I 

~ 

l'i.J' 

NJ. Mult 
R • Mfaiate. 
A • Ali"¥e 

-
'2.4 

";.):,' 

!~1$"": 

-
'2..'1· 3C 

~ ~ 
id,...,l 

!"115 !'llo 

- - - .- - - - - - -
'l.(.' 32. 'ZA ?JI oz..- U' 

~'I ~ t>.::"' ~ 
........ 

1'2-'l:> \\1.0 1:!.'3-P ............ 
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--!; 

Sponsor: 

_};est ~pecies: 

P~: 

ESE QA. Rllll: 054 
EF......,fB"'"':IM: April, 198& 

.dubi.a 

- .. 

Test 
Ooac. 

ll>lY 10 

m~lmNimNimNmNmN~NimNmN~~ 

A <:> o A o A lo A o A.. o A o ll 0 A o A 1.., 
A lc: o A-lo A-lo o.lo lo <:: lo !». A 
A . • A 2. A IS A ! l.f 5 I y ; y "' A 

- -- - ...:. - . - - - - !VI -lil 
ie A- o o.-lc> A o C.. lo A I o I P... o A I o A o A lo 
o lo lc A o 0.. A !A lo lA I<=> >,-. lA- "'> 

S "2.. !I I C P.,. t>. A- I 0 A 9 
1.0 1'1.. f, ItS A A! II. A.. Z. 

'o A o Alo AoiA-Io A o A o Alo Ao A<::> 

l'lb.O AIC A<:; ._OAIII A A Alo 
I A IO A 13. A.. II' A 0 t>,. 11.. ~- 0 P.. 15 A ::1 ~lo ole> -.IL 

I ~.5::::7:=---~:;,~, +~~-~4=-4~t-41- - - - - - - - - -~- - - - I-I- ?.X I Y ·u I q 'Z<i 1'1!' '-

AoAio AoAoAbAb AcAbAbAI~ 
_o A.<: A ::> S>. r.>. lc:. A lc 1>-__g A lo A lo Ale 

:0 I o A C ... I 0 A.. o I C t<: I 

~ _A 'if A I I'<. "' 'I 
A _-r A S' A 13 A 1- A I 1'-1 A. \'t. A I' 

"''Uober of • = zcw dal for clay ~ - cuo.Ut.i-ue. 

. A • Ali:we 
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r 

rus.m:r: a::RI!DIII'Illl CRJ«C 'IESr - &IRVIVIIL 

PJGE: 
ESE Q.4. R::el: OS4 

fl'fECII>E: April, !'966 

5p:xlsor. ~\u,, Project No.: 31. "'?Z-ZS"" -= "=" 
. s. ,,?; c. -ress !Wsta'lce: ~ Tost Species: 

J!eplicate 
Test !lily I 2 3 4 5 6 7 
Coat:. N) "" N) N NJ H NJ N NJ N NJ N N) N 

I A 0 0 A 0 A e> A- 0 A 0 A Ci 

2 <> :o eo. ., A lc A 0 A. <> A 0 

oo~o:> 
3 ·0 0 A I A 0 A A 3 A 3 
4 i:> 0 !i:" A. 3 p., "' p.. "" 10 "" 0 
5 1>. f) A In A 0 A A I\( />., I t. 
6 A 0 .... II '2. A 1'2. A A IS A li' 

(OO'l- 7 - - - - -
0 I~ II.. ~~ 2.o 'ZI. '"" 

1 
2 
3 
4 ' - 5 
6 '\. 
7 

'\. 

1 " 2 
3 '\. ---- 4 
5 ' 6 
7 ' 
I "\ 
2 ' 3 

- 4 ' 5 "' 6 
7 ' 
I 
2 
3 

~ 

4 
5 
6 
7 

Pr"ri"' f>tfi I ~7- ~ PIM "' llfl" \l> 1)1'>"\{.o = """"' ,.&> -..::> r/'0 ,.._p ~ 
nm: l.sl~m' 1"1'1¥1'1' S\'2.)~ I sl.,..llh 51'2.«'1'1'1 s.~ S:\11! ,.., 
'1:!!£: 1'1.30 tSt <;" .~5 \'13o. ~~ \11.&' r'31P 

'*!blber of """'X\st'" nocccded for' day +·erwd; noe Cl&ll.ati~ 

&:J - ltdul.t 
M • Neaiat.e 
A • Alive 

Ceriod.a!lhnia &..bia 

.. 

8 9 10 
NJ N NJ N NJ ~ 

, = A b A <:: 

A 0 ""' 0 A 
A '1 A ;) ,. ,_ 

0 e.. OA. 0 ,.. R: e.. 0 "' 7 
p., "'T A .. A 12.. - f- 1-

19 K !2. 

"' 
" 

"" -....... 
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Appendix C: Pimephales promelas Test Data 

• 

ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 31972lS-0100.3100 

• 
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Environmental Science and Engineering, Inc. Page: . 

Aquatic Toxicolpgy Department ESE QA Form Number: 106 
Gainesville, Florida ' Effective: August 1990 

' 
SUBJECT: DAILY FEEDING OF TEST ORGANISMS 

Test Species: P-n:~'Z~~ Sponsor: · \. \_ • Test Substance: Project ., . • &I~-,· 

Day Date Time Initials Food Type Quantity Comments 

0 l.sfzrrn l '>:'"\ s- ~ r,..... s"-'-f ,.., o, l 5" "' L p-- r<'-f-
I I lsf-z.!h_, d?].l:>_ ""'-'=" (;S c.lo ,....L. ,.....- r-'<.f-

I i s/z'l-/«.1 ! r,. 1-o r--.s=> B5 o.to .... L- pev r<i-

'2-- sf-r-:z/<n ~ BS 0- l·s- ,.....L. ~ ,-.::.p. 

"2. r;; [-z-:1 h ') I s-"15" ~ Q,$ o.l/5;" ~ ,~ • 'I' 

_3 J .. f. H'i S""' f\;\.0 BS o.le>,....., _per 1'1'-I .:>J 

3 ·' ,(_ 5/7"1('17 tf. r--0 f!:,S o., 0 ,.,.<;.. 

4 s/76h·1 IV""\0 fv"-0 . r:,s o,t.s-M.L- p.u-4 
_'-\ , s(-u;-ft, £'1~ ~ ~? o.I.S""....f.... _<?'--' ~ 

5' c;ft.l.. {<t.""l 0"1{ 5"' ('r'L.O 85 . o.lo .... L ~~~ • 
s sd"Z(,flJ r "3c::rO ~ 85 0.1 S" ,...,. (.... pAr~-

0 ls[Z71~1 013"" ~ ~s 0.\1!> ""L.- ~ r-<9· 
(o .s 1-z:? {91 fY. <:>=> "'""-0 Qss; c. t iS ,....,_L_ "' 'P-

. 

• r 

FORM: TESTFEED 
• 
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. 

Page: Environmental Science & Engineering, Inc. 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

QA FORM: 051 
EFFECTIVE: JAN ~993 

SUBJECT: FATHEAD MINNOW SHORT-TERM CHRONIC TOXICITY TEST 

SPONSOR: we.s..J,., P~O~:TE~~ ~ER: J 1'1722-s-..:otoo-3 teo 

TEST EFFLUENT: ~ ........ ~ TEST SPECIES: Pimephales promelas 

ANIMAL HISTORY 

SOURCE OF LARVAE: d~!'l"'l>f Pf.rn7J(~ a.., ,,-,,· DATE OF HATCH: S("Z-1 f"ll l 

LARVAE LOT NO.: "1'1~3/ CONDITION OF LARVAE: ~I 

SEE PAGE NO.: 
.....,, 

OF ANIMAL RECEIPT LOG 

SEE PAGE NO.: 13&" OF FISH HOLDING LOG FOR RAW DATA ON LARVAE HISTORY 
- ----.----

TEST CONDITIONS 

TEST CONTAINER 1 ~-~~ SOLUTION ·~-· ·~ CHAMBER ~-~~ SOLUTION 1 ~ """' ~ CONTAINER 
DIAMETER: 100 mm ·~: IVnT .TTM~: VnT.TTM~: '.LVJ.'<: 

HEIGHT: 50 mm yo,......, 3'-fO ""L- 2So rnL- GLASS 

PROTOCOL: E..fH..(~t>co('f-"1\ (otL TYPE LIGHTING:~-...\- PHOTOPERIOD: ~ ::::<;· 
DILUTION WATER: tv. .J. \ .~ .. l.l.. _Q (2.ec..,._s~~ ~ ,...,..,.. 'VJ 

EFFLUENT DATA FOUND ON PAGE NO.: OF EFFLUENT LOG 

TEST SOLUTIONS SPLIT INTO 3 EQUAL AMOUNTS --
TEST CONCENTRATION CON-

.50 (% effluent) TROL (09 

VOLUME OF EFFLUENT 
ADDED ( MI..- ) NA :)Is- 7So 

VOLUME OF DILUTION 
(5o WATER ( ) 31S"" --

..... ~.. 

ADDITIONAL COMMENTS:. )..~. ~ S!!=""fks c'; I~ '2..\t\) t e-co'-1b 1 

eoo'ir, <!:><:> Cc:> c:> \ l 00 \a c-z._ ' <!0"" (, ... 3 

-

DATA RECORDED BY: fv'\.-0 <.. 'DATE: s/v.l'i'1 

r FORM: FHMCHRl 

• 
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----- --· .. . ' ~ -=---· ' :-·-::--!•'"~". · ••. -;- .•. ··i_. .: :. .... ~ ---
-. -

Aquatic 'l'o:rlcOl.ogy · Departm~t · ... : Page: 
Gainesville, Florida · QA Form: 053 

Effective: October 1.989 

...... SUBJECT: P-;: . r r SHORT-TERM CHRONIC TOXICITY TEST • 

Sponsor: ~~ Test Substance: .s;,..,..(,. So£ ......,....J._. 

Day: 0 Project Number: 31"1/2'2-S"'- 01o-0-,3 100 

. IR;p f pH ioo Cond (umhos) Temp (C) . r.&:rea=em: lu i"e Observ New !Old New New Newroid 

A rs iv Ito - 2', s- - Z8"' : "Zt:(, -1 I~ 

~~ 
B IS" ,_) ~- - - - - - -
c I~ r-J --· -· - - - - -
A t:> t-.5 ill.\ - .. 'l· (,., - I..{ "to I V{,~o -· Ooot.llD 
B 15 r-) - - - - - --

S:o·f, c ($ r-> -- ~ - -- - -
A 15 rJ !~'2.- - %.'? - {f5""?;> I vr.t. -

ooottlD 
B 15 t->· =-• . - - - - ···--

!CO'(, c tS tJ - - - ~ 
. -

A tS .J l<t:.s'" - ~-!,.. - '2-~ ' "?Jf. J -
ooo"l/ B !5 ,.j - -I - - - - --

So·r, c 15"" rJ ~ -· - ~ ~ -
A .h'" ,.J [q,v - ~-1 - '3= "2--'1./ -c;oo"''l 

15 B ...> - - - - - - --. 
IOo7. c .s .r - - ---- ..__. ~ -

A IS ..> I <~:. 1-- -· I ~.s- - I 0'2.0 I"V'1>1 -
QOioOl 

B 15 rJ - - - - -- -
50'(, c 15 rJ - - - ~· - ~ ---

A ,_s; 
QOf.oD\ rJ I i.~ - 11:. 'i - \(c:ro I '2-"1:) 1--

B I.S • "' ~ - - - - - -
!00'/, c ~5 - r..l - ~ - - -- -~-· 

~ by: Meter: Meter: Meter: ...... : E"'~"'~ 

• Me> Oo:>-1 .Cic:Jr-- 3 M!>-.:> . 

I":":' .. .!! :s /u ,.,, 
/S:J<P , ....... !r:~~ M.O Date: s: 1( ,., Time: \ '3'-1. S'" 

-
• 
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• 

::.:··.-":·:{" ·.· .. -~-~~-~ , ... :~;~:·;·.:..·.;­
Aquatic Toxicology Department 
Gainesville, Florida · 

SUBJECT: Rr '1~.::-

Sponsor: we~ 

Day: 0 
I 

_..,· 

Page: 
· QA Fonn: ~05;;:3;------

Effective: October 1989 

SHORT-TERM CHRONIC TOXICITY TEST 

- Test Substance: ~~ '-"'-~ 

Project_Nllll!ber: 319122-S-ol= 

pH Cond (umbos) 'R:p !DO (mg/L) Temp (C) 
IAlive New !Old New IOld New New !Old-

A r5 .-J \\eO -p!.r:' -'1;,0 - .It~ -
OOC,c:i?-

tS B ,..) - - - - -- -
So-t, c tS t-> -. - ~ - - - -

.A l~ to-> 'l,.C? - I i'S I o .,--.- bJ(.I.o 
•' oobo'Z-- - -

B IS ~ - ~ - - - - -
u::::o.· t c IS""' ~ - - - ~ .....,-- -- ~ 

A ,s- r--l ''b.O - 1~.~ - ~oo ~.2_ -
OCJ00-:!:J . B ts- r'). -- - - - - -

!:{o·t- c tS"" ,.._) - - ..._...,_..,. '-.--· ~ - -- -
A t5 r-J ~.l - g-.14 ~ t"> 1-"1·"" -

(JOiooJ> 
B ~.,;--- r-> - -- - - - -

too•;, c ,.,.-- ,..._) ~ - -- - - ,._ 

A 

B ~ 
c ~ 
A ~ 
B ' -~ 

'-... 

c 
-....._ 
~-

A ~ 
B ~ 

~ ' 
c 

...... 
1'-

. ., . .... ., ... by: Meter: Meter: Meter: Meter: 
~- .:;:. l>cr1 ~u--.3 'l"'ff:-< 

ln,.+-a • !;(1·1_!_'\'1_ py: ,.,.0 • 
!Time: IS"30 Date: .9:7:! !«:::z Time: _1[2._"1L 

- - - ---- - ---
. ---------·-----==~======~==::::::=::::'~-::::=::::---~--::::=::::· ===-=-~-======= 
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~:-... -~-~"(' ·._·_' ~-: ·,· .. -~-~· .. <:. __ : -

.. ··- -- . 
Aquatic Toxicol.ogy Department - . ·.·:. Page: 
Gainesvi~~e, Fl.orida QA Forlll: 053 

Effective: October 1989 

SHORT-TERM CHRONIC TOXICITY TEST ~ - SUB.J'ECT: P."' ,(~ 

Sponsor: ~ Test Substance: ~.......,;...... 

Day: I Project Number: 3 L '1"1 =-s-- o I c:>o. 3 .....,. 

!Rip t '?H DO Cond (umhos) Temp . 
'"' hre 

~~ .. New.!Old New New New ·-~~~=·~ .v 

A LS ,.J 1"'1/( h,g' 1~5 /.'& ~ .. :: :~~.~.. 
Cott~l 

B t> r-l ~ ~ 
~ - - - ~ 

c ($ t-l '--· - ....._ -· - ~ -
A {5 

""' 
1.'\ -r,O ! ~.1 I"VI - '7-H-~ lz'l.<, oo:><..fG:, 

B ~~ rJ ~· - - -~ - __, 
S"o'(, c IS rJ - - - - -- -

A t.> ,.J <(.I '3,.0 11?.9 '7.i' - 1'2-'1·6" Z<!.~ Oo<:>'-\fo 
. B c> rJ - - ...... ~ - • -

1oo·(, c r> r.> - - -- - ~- --
A ~~ _r-> i ~.:> 1"1.9 I ll,t.. lf.fo ?1-> l'V{.i -

Oo0"\1 
B {~ _.cJ - - - --- ....... ~ 

E[o·t, 
c t.S rJ -- - - - - . ·-· -
A 15 rJ ~-<l '(,lo ~)ji '7.-, - -'VI-s- I 'VI·!-ooo'i7 
B 1.5 rJ - - -!00 'I • - - - ~ . 
c tS ,.._, - ~ - - - - ~- -
A I~ rJ 'l'.O ~.-v ~-~ 1-z._<, I "l-'1 ·"' V1-'7 oor,o( .._._ 

B t$ ( tLh- - - - - - -
so'{, -

c lS' r-' ,__ - - - - --
A 15 ,.J ~- '3 ~.~ '6'.~ 7.s- V{.) l-'ttl 

OoC.o l -
B t> ,t.l - -- - - -

( oo·;, 
c IS · J - ~ - - ._ 

• '--

·~= -~ by: Meter: Meter: Meter: :~~~-

t Lt~"!~k NJ ~,_q, ..... D<-1 -
I Date: S(l<'ZII"''l ·-- :by:_ !""A 
IT: : l}ttO Date: ~~?MSQ Time: I '-\)::>'<:> 

-
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' ?~~-, _. J.~7'':;~~":~:-~-:~t-~<~,,;.\~-;-:~~~~::: , __ ,·:~ __ ;;;" •"-- .. ,-. ---.-
Aquatic Toxicology Department - · · ·· 
Gainesville, Florida · · 

Page: 
QA Form: ;:;0-;;:5:;-3 ---­

Effective: October 1989 

SUBJECT: ·e .l.,c SHORT,·TERM CHRONIC TOXICITY TEST 

Sponsor: ~~ Test Substance: ~<UI ... ~ 

Day: I Pr.oj ect . Nu!!!ber: ..3 ! "' ?"2--z.s- - oo=-.:I t.eo . 

r:p 
j pH loo Cond (umhos) Temp (C) 

"'' .• !Alive 'L New Old New IO~d· New New Old 

A [$ r-l 11,<t 1.\ ~s- !"7, '7 - IZ-"f.~ 1~./ OOic"'.z.. 
r-l B l5 - - -- - - --., 

[; v'/, c 15"" -~ ....... -· - - ~ - -
A · lS. rJ . 1-~ 'i!.'i ! '?.~ 1"1-'i> 'z.'(/5"" V{.lr ·· ocluoz.. - . 

B to:> r-.J - -[DO'/, - - ~ - -
c ts- tJ -- - - ,__.., - --
A 

.J5 ~ ..,,q ~,0 B.<' "7--1.. 1-z.'f,<:>"" ?>t."7 oo<oo..3 -
B 15 ~- - - ·- - ._ - -5'o2, 
c 1.5 rJ - '- - - -· - - -
A 15 r.l I ~.o I q:z,_. 1~.5 ...,,3 - I '2>'1.1.. l~"f.K 00b03 
B 15 t-1 - - -L00'4 - -· - -
c lb' rJ - - - - - - ~ 

A 

B 

c. 

A 

B 

c 

A 

B 
' 

c 

·c.· by: Meter: Meter: Meter: Meter: 

~ 
_.. ~" P--1 - ... .,...,... 

·~r~,'IM NC> iTime: [lo~~'> Date: Time: 1~6>0 -- -
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. - -- .. ,. ---- -. ~ 
- -- - . 

::_;·: -~.~ ·-.-:. • -~-~ ·~· :.-.:~ .: ~:~ • ·:·· --_-o 

.·.·;.. Aquatic Toxicology Department ·· Page: 
Gainesville, Florida · QA Form: 053 

Effective: October 1989 

'- SUBJECT: P- .lA ~ SHORT-TERM CHRONIC TOXICITY TEST ~ 

Sponsor: [Ne~.b, Test. Substance: -St.>)~ u .:qr ,.1.c ~ 
~-

Day: 2. Project Number: 3!q-,z;z.s--ot~ 

IR;p ll!.,t~ pH !DO (mg/L) Cond (umhos) Temp - !**=~tment New pld New tOld New New . 
A LS t-.1 \?.0 !r''l ! 't '-1 I "'1. 1:\ l-7.>1)~ ... .;.'1.( -
B !S ~ - - - - - -

C~! -
c \S r-) - - ~ - - - --· 
A \S t--> ~-I fl,O 1~.~. ~0 - Z.'f/1 1'2>1-F . 

coo '-1 (, B \<;) rJ - -- - - - -
5o't- c \S rJ ~- - - - - - -· 

A t5 r-l ~..z.... i'.'2-- ~,j"_ 1"1/t - '.z..'(.C.. v-t.'l 

. oool.{(o B !.5 ~ - - - - - -

• [ OCY(, c 15 _tJ - ~ - - ~ . - -
A \~ rJ ({.~ -,,q 'l.S '"?,<a - lz.L(.~ l-z'1., 

ooe>'{/ B t.S ,J - - ·- - -- --
:;o·t. c tS 

""' 
- - - ~- ;........ ~ -

A t5 r.l ~-~ "'1!/ ""-'? -r.s- - I -z<t, ~'i-~ 
ooc<1l B t5 r.l - - - - - - --. 
tOo'(, c tS ,.J ~ -- - - - ~ 

A tS rJ Cb.'l.. i I(,,'L-- ~.s- II.~. - 1~1 ,-z.o.~. 9 
oof.oo\ B t5 ,.J - - - - - .. - -
5{o?, c tS rJ ~ - ~ -- - - ---- ~ ..__.. 

A \S (') ~'{ ... {" ~. "') 1"7· c.. - ,"Z>{._l ...,_ .. ~ 
C)O(o"\ B tS ,,_I - - - - - - - -
(00'(, c c5 · cJ - - - -· ...- --

·--- by: Meter: Meter: Meter: -~ : ·,;.;_--
r ~ >A~ J:D-1 ·----- :r; ~ Time: 1~!:" Time: I~S" Date: s i ~a 1<\,.., .. 

-
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:~:·: .--~~-~:-->. ~o;~--:~~:c'.~-:-~-·-· .. ~-:~ ', _ ·. 
Aquatic Toxicology Department 
Gainesville, Florida · 

• -"c--

Page: 
QA Form: 053 

Effective: October 1989 

SUBJECT: p. f 'l' e. \4-5 SHORT-TERM CHRONIC TOXICITY TEST 

Sponsor: we~~ Test Substance: S<.>-r.fe.CR... '-'"'~ . 
Day:: 2. . . .. Project Number: 3 t"17 -z:z.s-- ot=· 

!Rep t pH DO (mg/L) Cond (umhos) Temp (C) 
Treatmlmt I Al.ive Observ New Old New Old New New Old 

A ,_) 4£\ v-r.-1 
~ 

[5 ~~o ~.~ 1-7,""'1 - Vi.? 
C)DiooZ-. 

B lc; ,_J - ~I) - - - - -· 
5o·t ·. c tS .-.J -- ~ - - - - ~. 

A I~ l'i1.0 ~.1 19. "' 1/,~ -r-1 7Ji,C, 2-'1-<o 
oolcot.- B t5 

""" - - ...... - -- - -
lCO'(- c ,-;- ,.J - ~ - ~· ~ - -

. 

A t'1 l~ ~. \ <6.<:; '6',0 "?,Co - "'Z-'1:'7 1-?."'1.'"') 

ooGoo3 B !5 N - - - --. -· -
So't, ' c tl.\ lo.-.R -·-> - - - __.. - ~ -

A t5 ~ ~.\ <6.'2.- 1':(., -'7 I-?,~ - I 'V-1 ,., 7-"f' (,., 
oolco> B tS ~ - -- - - - --.. 
IPC>'t, c 1'5 ~ ~ -- ~ 

___, - ...__ -
A ---.._ 

B ~-
c ~ 
A 

..._____ 

~ 
B ~· 
c ~ 
A ~ 
B 

' ~ 
c 

Comments: Recorded by:: Meter: ·Meter: Meter: Meter: 

Date: ""Si;t'!'l 
SA 7-'t<:::r1\ . Q;v( - ~ ... ~ 
Recorded by:: Me 

Time: 1 C'\-8" Date: s!~l<N-1 . Time: 1"3.'-t-:;--
. 
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~ 

-. . c . 
~ 

,- ~' -- - . -- -·- -
Aquatic Toxico~cx.& Department -· -- Page: 
Gainesvi~~e, F~orida QA Form: 053 

Effective: October 1989 

'-
SUBJECT: P,p,- ~~ SHORT-TERM CHRONIC TOXICITY TEsT Jill[: 

Sponsor: ~ Te$t Substance: S,~u__ .__r......+c.--

Day: 3 Project Number: 3r<t"7:Z..zs--otoo 

R:p t pH ~e~j6{~> Cond (WDhos) Temi0~~) - ~- 1Alive " New1o~d New New 

A 15 r--3 ! tl.O I "1. C6 ~(., :"7.1? - v-t.f' r"Vi."( 

CevJ-rol 
B tS ,..; -- - - - ----- - --
c IS r--1 - - - - - --
A ($' t-l i2ll 1?.0 <irk I "7.1 --- !Vi·~ v-1-4 

OooYI.o B r _'-1 ro-.1 -· - - - -- -- -
5o' C. c IS ,.._) - -- - - - -- ~ 

A tS ~ I'?. 'Z.- ~.I '~'/ .,,, l~'i.1 l-vt3 --- -

o=<--~<- B tS r-J. -=-•· . -- - - --- - ---· 

1=-r. c tS ,..J -- - - --· -
A 

I~ ,._) Cl.'( 1.9 I cr_._c.. J_,_'il - -z-'1-& "2-'-L-; 

ooo'-i/ B !S ,..._J -- .-- - - - -- -
$<::."(. c lS'"" r-l -- - - -- - - -

A I"\ ro.ul' 1~.~ 1-r."' ~-'1 
~ -

I 'ZJ{ .. Io I <-"t "1 ... ~, 
o='-1..., 

B !:?> z~ - - - - ---- - -. 
loo·;, c I~ rJ '--. - ~ -- ......... ~ -

A IS r-J <>'. I '7.'1 ~-""' I "7. 1, . - I "Z-'1·" 
........ 

ODC..o! B I~ r-J -- - - - - --
:;o·r. c r5 r-' - - - <....._ - '-

~ 

A !S_ ,.._! 1~'3 'IS ~~- ! "?,(', ! 1!-1.·"7 "z-."t ,.) 
oD(oo·\ ....-

B IS !r-1 - - - - - - --
1 cor. c 15 . ~ - - - - --- ~ :. ·"'"''-' by: Meter: Meter: Meter: • 

r ~r---0 ~~ .. .. Dc?-t -: *" (~"' ·--- -~~('1-;:;-~ -
Time: IS\'i' Date: Time: 1!!610 

'"'- -·-- ---
~ 
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. ::_ _·: :;: 

Aquatic Toxi~~;;;;. ~t~~~~ ·· · · · Paqe: 
Gi:>.inesvil.l.e, Fl.orida · QA :rorm: 053 

Effective: October 1989 

SUBJECT: p,f'T eks SHORT-TERM CHRONIC TOXICITY TEST 

Sponsor: !~e.s.~ Test Substance: S~c.·~ 

Day: 3 . Project Number: 3 {'1/2..2..5""-~ 

Rep I pH 00 (mq/L) Cond (umhos) Temp (C) 
Treatment tl Alive Observ New Old New Old New New Old 

A t..S I-;,"' Z,'f,"l .... 
~ 

r-l v.-o i,S 1,(, - Z..'l.&"" 
OO"o'l.- B t-l -·15 ~ - -· - - -
Soy/, c ILi \~ - - - - '--- ---

A IS ,J <6'. \ h,'l ~J.o "'!,S v-f,g '2-'1- '1 , ... -oo&oZ... 
B /5 r-' - - - - - - --

I ex:>' t, c tS' ,._) - -- - - ~ --
A ~\ 3~ 1/',0 ~p ~·!o "1· s- - '7)-f ,'f "V·I:'-1 

ooeoo:> B \'2..... 3" __( - - - -
.5o/!, c [3 ,c:J - - - ~ .. ...._ .._ -

A 1'3. z~ 'l.O "1,1? <&.lo '?, "1 - V'l/1 'V-\.{5"' 
c)oC..e>3 

B s:o~ -\0 - - - -· - -
\ 00'/, c \'2.... 3 ru...J - ·- - -· - ~ -

A 
\ 

B ~ 
~ 

~ 
.. 

c ' 

A ~ 
B ~ 

" c "-... 
!'-... 

A ~ • 
B 

' ~ 
c 

-, .. 
~ . 

Comments: Recorded by: Meter: l!eter: Meter: Meter: 
~ 9-<I-'Z-\..-A !"'-! - Ef:i: 

Date: .::l•.o~l~n Recorded by: ~ 
Time: iS:? Date: 5(11 (!1 Time: ("{QO 

- -
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----
- ~ - ' .-- .. .. -..._ ..... ,."(". ."'"""f .• .... ... .•. ' . 

Aquatic Toxi~·oJ.~· ~~a~ent .· . •. 
- . 

Page: 
Gainesville, Florida QA Form: OSJ 

Effective: October 1989 

'- SUBJECT: P. ~ks SHORT-TERM CHRONIC TOXICITY TEST • 

Sponsor: w ~ .!>.j-,:,.,., Test Substance: s~~ 

Day: !.f Project Number: J 1 ~' z:z . .s--ol co 

:R;p illl.fve •L 
pH ~~e!jZ{~> Cond (umbos) Temp . 

! • .._,_a '-"'"'" '- New !Old New New 

A t'S r-.l i-1.Ct -,,-, 'q,z.. 1-r,o -- -- u;O' ;.<.j,lf 

~~ 
B !5 ~ - - - - -r- -
c rS rJ - - - - -- -
A IS' r-.1 <6.o 1-r."\ <?.3 "'1. ! U."Z- Z'1-'l . -

DOO'-ilO B t"i r-> - -- - -- - --
5o't c 15 ,J .- ~ - -· -· - ~ 

A 15 
""' 

q:.l ~0 'l,.(" "'7.0 - ... zs:Li !.v1.~ 
ooot.tl.o B t5 ~ 

~ ·- \ - - e - -
!Do'/, c !S ~ - - - ~-

~ -... 

A 1'1 ~~ &.3 ~p ' <;1., 3. ...,,-z., 7.&'2- zr.t.'\ - 0 • 

C)o0'{'1 B IS ,_J ~ - -- - -- -· - --
,.....~ •/ .. c 15 ~ - - - - ~ 

~ -
A !'1 ,..J ~-~ 1-r. (, ~.c I..,.. \ - I '25:~ -z_.,,, 

. ooot.t"~ B 9 '1~ - -· - - - -,-- - -. 
( OO'f, c rs r &.-\1.- -- - - ...__ .. ...__ ~ -

A 15 r-J t. I ~>o l'lM "7. l - 7£:"7/ "1.}-f,., 

oor,,o\ B 15 rJ - - - - - -- -·· -
s'o '/, c 1<:. t--i - ~ ~ ------- - -

A tc:; r-l Cl-3 ··d '&-"" '"1, 0 -z£,'1 "Z)-(.8' -ooitPl B iS ,..-I - -- - - - -
l.cD/, c [S"· r--1 ~ - - -·· ~ -... . ~ _, A by: !:!eter: Meter: Meter: 

___ .. _. 
~:~ 

I IV.&> -""" 011:0?"1 90-1 -.,a._.-.~ si!~'IJ 
rvJ? 

l't.Qi> Tl.me: Date: Time: 
r 
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Aquatic T~xi;~;~::;;:~~i\l::nt · · · Page: 
Gainesvi.~~e, 'F~.ori.da · QA Fonn: 053 

Effective: October 1989 

SUBJECT: P.~ t.X...., SHORT~TERM CHRONIC TOXICITY TEST 

Sponsor: ~~. Test Substance: s ..... (!., 0" ~~ 

Day: l.j Project Number: 3 ~5 'T2 .. "2.5"- <::> too 

Rep f pH DO (mg/L) Cond (umhos) Temp (C) 
Treatment 11 Alive Observ New Old New Old New New Old 

A 1.5 t-.1 g,c> -c,'l 'i.'1 1"'7, -z, --- ;..,_'1 - 2.$:3 
oo~oo-z...--

B 1'1 '~ - --- - - - - -
5o'(, . c t'1 ,_) - - - - - ~ -

A IS r-1 v .,,~ 'Va -,,o - '2&/b 1-zs-.c 
cPooo-z.,.. B ($ r...:J ~ - - - -- -
·( OD'(; c tS" r-J - - - ~ ~ ., ~ -

A <?' 3-;:.J "?.9 /,'l i.ii (I - -z,~:Z... 7.6}0 

oO~o3 B 10 ZI>_Q - - - - -- -
5o(, c (\ '2.~ - ~ - - .. - ._... -

A 13 tJ I <z:," "'7. q fqC -r. -z.-. - ~..., ,.,-"'I 
0 o1o03 

B IO ,...J --- - - - - - -
\.Oo-(, c 1'2- l Lc..11-._ ~ - - - ~ - -

A 

B ~ 
c ~· 
A ~I-.. 
B ""' ~ 
c -~ 

A ·---_ 
B 

' 
~ 

1'---. ..... r--c 
. 

Comments: Record.ed by: Meter: Meter: Meter: Met:~ 
fW;> ~'I<>A Po~\ - v'· 

Date: slz.s1"'1 Recorded by: MP 
Time: ..J.3.1X> Date: slzs· ~,.., Time: I z.qn 

._, __ -
~ 
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:-.-·: --~·"i" ·, . • -~:. ~ ·""':...·.: :.~·- . 

Aquatic Toxicol.ogy · ne:PlU:t:iaent · · · ·, 
Gainesvil.l.e, Fl.orida · 

-

Paqe: 
QA Fonz: "'os""J;-----­

Effective: October 19S9 

SUBJECT: ?, ~ SHORT-TERM CHRONIC TOXICITY TEST ~ 

Sponsor: y:,.r.s! ... , Test Substance: ~ ~ 

Day: 5 . Project Number: 3 1 9."'7 2.. "2...:>- o 1 e;o 

IR«:P 1 ~, !_ .... ~ pH loo (m'i:J(~J Cond (umhos) Temp (C) · ,-~---=··~ I l.._. ... ve IOJ:>:seJ:~. New IOld New JO~a New New [Oid. 

A !5 -
B t5 -· - -
c ~~ - - - ~ -
A IS - ' Z'f. fl_ I z.s .o 
B - -
c r5 

A 

B , ... .D - - - - -
l oo·;, c N - ---

A -
ooo'il B - - -· 

c 

A 

B :5~ - - -· - -
l oo'/· c -

A IS 
B 1'1 ~~ - - -

So'f, c rs -
A !5 -

oOlDDI . B 
{5 - - - - -- -- -

,..;s: Meter: -
Date: Time: """'=_;,;1.1=..:: oO=----. 
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Aquatic Toxi:~~~·.~;~:~ · · _., Page: 
QA FoJ:l!l: :;;0";;5::;-J----Gainesvi11e, F1orida · 

·~ ,. Effective: Octobe~ l9S9 

SUBJECT: p~ lo-..s SHORT-TERM CHRONIC TOXICITY TEST 

Sponsor: ~.s,J,., Test Substance: S->, ku.. ...... ~ .... 
Day: 5. Project Number: 31'9'72Z.$"'-O!OO 

Treatment 
Rep :f· pH DO (mg/L) Cond (umhos) Temp (C) 

t Alive Observ New Old New Old New New Old 

A IS ~ ~.0 .,, Do, <:.5 "'7,'1 -- d.~- u.z. 
~o'Z.. )3 lvf rJ - - -· -· - - -
~-c, c lt-1 ~ - '-" - -· - - -

A !5 ,_j ~vO . ..,, "' I ~:'1 '1,'3 - IV4,<o "Zb.3 
()0{,0'2..... B (~ t--.l - - - - - - -
{oo'(, c !S ,_J - ~ - --- --- --· 

A <? rJ <6..0 '"1.'1 Ill,!.. t.'f ........ 'V($ tls":3 
oovd3. B IO ~· - - ~· - - - -
Sc.";,·· c I I r-> ~· -· _..-· '-" . ._....- '-" -

A 1'2- [0~ ~.I '"1.1 ~."1 ,..,,-z.... - 1-zH.!o '2~Z 
CfJ rao3 . B lO ~ - - - -. - - -

/CO(, c ('2- I~ - -· ~ - - ----
A 

'-
B 

~ 

~ 
c .......... 

~ 

A ~ 
B 

,.......___ 
...... 

c .......... 
~ 

A ~ 
B 

' .~ 
c "" . 

Comments: Recorded by: Meter: Meter: Meter: M:~;= rM7 ~~· IP-1 -Date: si)..--r ...... Recorded by: f'/"J!' 
Time: \'l-lie Date: so£zu~:1. · Time: !lOco 

. 
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:-··· .. ~-'":'. . ~·~ .... --: .. ~ : . ... 
Aquatic Toxicai~-- ~pal:~tdient: · · ·. ·, 
Gainesvi11e, F1orida · 

Page: 
QA Form: nos;::J;-----

Effective: October 1989 

Sponsor: --.!C:~~.s-1-m,=:::.~.-----

SHORT-TERM CHRONIC.TOXICITY TEST~ 

Test Substance: Sur-4..~ ~ 

Day: G, Project Number: .Jf"/_7225"- oroo 

!Rep f pH DO _(~g/L) Cond (umhos) Temp 
- ~· ;t,..,,alt 1 I llive JO'Ib~scarvv New I01d New IOld New New 

A !5 -
B 15 -- . -
c rt..f - -
A 15 ,.._) ~-

B 

c !S ,.J - -·- - --

A 13 -
B !5 -
c tS -· -- -···· 

A I~ 

ooot-11 B - -~-

I CO'{, c \\ .--:-
9..o 1/l '/.s ,..,,o A 1:; 

oo6o\ B - --- --
So'(, c !5 ~· - - '----

A 

oc:(oV! 
B 15 ' ,..J - - - - - - -
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• 

~ ·: '!:' ~~~---,~ :· ::;: .. -'·,:'~.. : ... 
Aquatic Toxicology Department · ·.' -
Ga~esvi11e, F1orida · 

Page: 
QA Form: ::i"os<=-3:;-----

Effective: October 1989 

SUBJECT: B P·i'h -.I? la.s SHORT-TERM CHRONIC TOXICITY TEST 

Sponsor: w~ Test Subst.ance: s~~ 

Day: k, Project Number: 3{'1/ 22-.S':"-Oto<:> 

'R;p f pH IOO ,!j~{~l Cond (umbos) Temp (CJ 
IAJ.ive ,,.,,., 

~· NewiOld New New New ro: 

A tS rJ I g,o I "1, 1 'l. '1 1:2. - .,y.f -i'-t.l'l 
oo(oo'Z- B 1'-1 rJ - - - - - - -
50'& c tl.f ·-~ -· - - -- - --

A iS: ,_) 1~.2- 'l.l q;, l,o ''7. ., 1-z.."f .c.. lzc: ( -
oo(pot.- B 1'1 r~ - ~ -- - - - -
!OO{,. c 15 r-l - ---" - - ----- -

A ~ 
,...., ,-,,q I ').o v~ ,-,,3 ?A"l 1?~,1 -

ootoo3 B 7 1~ -· - - - - --
5o% c I \ lwh- -- .__ - . -- - -

A f'Z. r-l <l, I <{. '2-- !j;,"' ,, 1- - 1,.'-{.(o -,_~1... oo!Po:;, 
t-l B tO -. - - - -- -

! c:;O"(, c ('2.- ~ - - - - - --
A "-...... 
B ~ 

~ 
... 

c 
...... 

A 
-...... 

'-......: 
B ~ 
c ~ 
A ~ 
B " ~ . ~ 

c 1'--
. ., : ·r:::2~ by: Meter: ·;;~;r·: Meter: ~~: 5'12!1.~ =-

!Date: slt'li'V! -~=~ ~Y; ,._p 
l0 l{'( IT: : IO'i-1 Date: $1'1--;,l~ Time: --
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7:_.-:----t:."(' ~··, ~~: ·~· :.'~~~ .::- ·~ .. ~ 

Aquatic Toxicology Department · . ;. ' Page: 
Gainesville, Florida QA Form: 053 

Effective: October 1989 

...._ SUBJECT: _p, D- ·'~-<" SHORT-TERM CHRONIC TOXICITY TEST ~ 

Sponsor: w~,s.b-. Test Substance: s~~ 

Day: -r Project Number: ,Jf<t7Z.2S- 01<>0 

IR:p f pH IDO Cond (timhos) 
~=1lo~~l . -~ fA 1iVP •L New Old New New ! ·~ =~ .............. ' 

A !5 f'.l - "'18 - !1.0 - ... 
1;."1.2.. -

Co.&o( B cs t-1 - - - - - - -
_[ c Il-l - - -r-J - -- - --

~ 

A IS ,..J - .. (/.() . "7, I - - -z..<-f, "2.--
ooo'-lta B !'-1 _r--1 - ~- - -- -=- -
5o't c 15 r-J -- - --- - --

A 15 f'-.1 ~.0 - c,. ~ - : 2'1.-; -- -
. oooYr.o B 1'1 r-J· - - - -- • - -

I c:)(;)'/, c lb N - - - . 
. - -

A ~~ ,.._r ,. t,j ~ ~·9 - - '-z~o~.2 -
00b'i7 B I~ ~ - - -~ - -- - ~ 

Sot c !S ,._) -- - ..... - -
A t"'Z- ~~ I "'1./ (o,<i( - ---

1'2-'"l·Z.. - - -
ooD'il B (o ,.._) -- ~ - - -- - -- -
! c:>o-t c [0 ~~ --- - - - -- - ~ 

A 15 N '·"' - "1,0 . -- - 17'-1·~ -
ooroo/ B !'1 

""' 
- ,__.-- --- - - -

So'!. c IS tJ - - ---- -- - -
A 15 rJ - ~.Q - (o,q - __..... 'z"',"' 

oo&>o\ B 15 !rJ ~ - 1- -- ~- ---
t oo·r. c IS· r-1 - - --- --- .__ 

·-= .... by: 
~~~ Me~r= Meter: 

-~-~ • rv-.o .~ 

~~~~~= , ........ "'. !~l.:!C 
·---~~~lo/i ti'C> Date: Time: J'3'16" 

' . . 
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::::·-··;·_.-_:~~:~ -~--."'.'~'~'-:~· ~:;-~::;;. ~~ 0. :_ • __ ·_ • ;.- <.­
Aquatic Toxicology Department · 
Cainesvi~~e, F~orida · 

Page: 
QA Fonn: 053 

Effective: October l9S9 . 

SUBJECT: p, ~e.-lc...s SHORT-TERM CHRONIC TOXICITY TEST 

Sponsor: ~ Test Substance: ~ ..... ..)e.-

Day: -r Project Number: ,;:l['l' :2 ·z.;z ... >- 0{ oo 

Rep I pH DO (mg/L) Cond (umbos) Temp. (C) 
Treatment fl Al.ive Observ New Old New Old New New Old 

A IS t-.1 - ~ 

- ~ • .o· ~ 
.,,., - - ~-3 

oofoo'?,..- B 1'1 t-l - - - - - -· ~ 
50'(, c r!.J f"'-l ----- - --. - - ~ -

.-' 
A 15 N - <6. I (o,'b - - 1'1· "f -

a::Jod2- B \<-{ r-.1 - -·· - - -· - -
toot c 15 r--1 -· ....._.... ._..- --- - -~ 

A ~ t-1 - . {l.O (q,~ - 1?.)'"\. '1 - -
ooCao3 B s z.~ - - - - - --· 

C::,o·/. c q 2~ - - - - - . - --
A 1'2. ~ ·q,\ (o,'\ - - v-v-1 - -oo{oo3 
B q I o.e.J - - ~ - - - -

l 00'(., c '1 JD:J ~ -- ·- - - -
A 

B ~ 
c ~ 

" A ~ 
B ~ 

t---
c ~ 
A ~ 

!-... -1'-B 
' 

c 

Comments: Recorded by: Meter: H:,t.jr: Meter: M~: 

Date:~,.'(('!'! ""7.--'\a-C\ -· 
Recorded bfi: 1\eP 

Time: lj!JI: Date: i 7..rl1t'1 Time: !1.~ 
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01 " 186 
!S! lCOLOGY D!IPARTM!RT PAGII: 
Q.AIH.,~nLL!, FLORIDA liSE QA FORM: 052 

EFFECTIVE: Harch 1986 
·, 

SUBJSCT: .FATHSAD HIHNOW ~ ."!) SHORT-TI!RI1 CHRONIC TOXICITY TI!ST--WIIIGHT DATA 
1 

s l '2 ~ •791/ '\') 
TYPI!/ OF lillunu _OVEN: _13~ 

TIIST S'h C' ./"'_ ....,1./ DATil: OVIIH TEMPI!RATUU (•c): I.CC 
P'ROJ!CT N!JHBER: ,J I~'~ ~.fr CJ1c>c> DATA BY: Vv-D DRYING DURATION (HOURS): 1&' 

A B B-A c · B-A/C 
W!IGHT OF WEIGHT OF TOTAL DRY NUMBER OF AVERAG! DRY 

OVEN-DRI!D PANS PAN AHD FRY FRY W!IGHT FRY WEIGH!D FRY W!IGHT OBSERVATIONS 
TRilATMEHT LEVEL R!P, (~) (~) (mg) (mg) 

~ 

It- I- o.q Ill O.'H1"L- Co.\ 15" o,tt.\ 
[ovJyv\ 

0.935"3 o.qqz.o la .• :1 .s- ~ -;:--~.~"L~"' (3, 'Z. 

c~.,t- .. ' c _) 0.9330 0.93~Y G,,Lj 
,...., 

o.Y (.. 

Sor. 0 -'·11 A "~ o,q 31 '2.. 0~3 1.\ tS o. "il J 

-SQ'Io 

c. > 0.9'311 _Qj__3~'i (,\ l'-1 _o_,_n ~_0.'1? 
Sot ooo"\<.. c (, ·0.~'2-'1'1 Q.9 31.. "l. (.,,)' lb o,'-f b' 

A ., 0.9312- o.'\n'1 I.'Z- '~ C>, '-l ~ 
tco'l ooo'{t.. 

~·U~'1 
t.oo•(, 

~ 'i 0,'132-" (,o l'-1 O,b"O ~ _;;_ o.'1 '6 

fP.=>?. ooo'-1C... 
~-~ -" ~3ofo n-'\3"17 1.1 IS 0·'--ll 

S'!>'t 'l'l lA ,., 0, 9'2-13 ~1'-ll G..& _1'3 Q,~'Z-

o. 9'2. <1~ 
So'{, ooo'-tr 

g II 0,'131~ -r.o IS' o. '-1_1 __l~_._'1i 

l5«>t oo-o '-'!'/ 
I C. o. q"Z-'2.-\ 0,'\Z~O. fD.q lS" Q."il.. r-e 1'!.--

-
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lCULOGl VKPARTMENT 
, FLORIDA 

SUBJI!:CT: .FATHEAD MINNOW (PIMEPHALES PROMELAS) 
SPONSOR: 

' 

ESE ·QA FORM: ill 
EFFECTIVE: March 1986 

SHORT-TERM CHRONIC TOXICITY TEST--WRIGHT DATA 

S:l VVZJ1 b'f 
- TYPE/MODEL OF DRYING OVEN: 6~~ 

TEST SUBSTANCE: c. 
(..L ~~ DATE: OVEN TEMPERATURe: ("C): too 

PROJI!:CT NIJMBER: 31 '\r7 :l;'Z5'"-o !<= DATA BY: ('<\.&> DRYING DURATION (HOURS): r: I& 

A B B-A c · B-A~C 
WEIGHT OF WEIGHT OF TOTAL DRY NIJMBER OF AVERAGE DRY 

OVEN-DRIED PANS PAN AND FRY FRY WEIGHT FRY WEIGHED FRY WEIGHT OBSERVATIONS 
TREATMENT LEVEL REP, -<ms> I (~). (mg) (mg) 

5 
I --

A ~~- 0.'\'3'62- o.9'1'1 o 5".<6 I'Z..-
o;W r ocY(, 

. OcoY1 <o 
- !<2'0'{. oo<>'-lr 

B 0.'\34. '3. 0.'\31'2- 2.9 0, '1 !j? ' I"' ;r,_ 0~[ 

1 •• t&>oi ooo'-1/ c. 0. q-z.o3 0.~'2.11~ L1<1 \D o.~'-1 
li IS 

I t;;;o?. oo(,oj A o.ql3~ o.~'Z..oO (q, \ ~..I"'V3 IS"" O.t--11 J 

li , ... 
I 

Sa-~ ooCoo_\ I. G. O.Cli1L{ M\2'1S ,, \ 1"1 () $"( :;z 0.. o, '1:2 I'. o'l 

5o'/- oolol::>l 
c ·0,929~ 6.9310 1.2.. IS O,V\& ·~ 

I',. (qtt: A o,q311 0.93g( (,0 15 Ql-\7 
·~ 

00"0\ t..,..,·(, o<>lo o \ 

~ 2c> 0.'\2-'\l 0.'\311 ~.'D IS Or$'3 \j :::' _o_,_':f_ 8 

l=l. 0 o(ooJ c_ ,.A o. '\335""" o/tt·{O\ (o.{., IS o.l.j~ 
. 

S""b't oo(cdl_ A_ 't'l - O,C\'35~ o. ')'1.3, ~., IS o,s;<-f_ 

I'-! 
S-o -1, ooC'oo'1-

QO(op1-
G. 71} O.'I3Lt& D.~"''ZP l. '2.- 0,'-{2' r:.. _o.~'-

.5o'& 
c 0.'\2-15 O.'J3So l•~ IL\ o.~ VI 

- .... - . . -- ..... ·-- ----
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' - -·. 
01 'B6 

ISS! ICOLOGT Dl!:PIJ!:'IM!NT PAGI!: -!SE QA FORM: GAitl&> .. VILL! I FLORIDA 052 
!FFECTIVE: H•rch lffi 

' 
SUIIJI!CT: .I'ATREAD HIIINOW \ ·~ ·~) SHORT-TERM CHRONIC TOXICITY TEST--WEIGHT DATA 

~ 
. ' ll ,, 

sl 2-f!.· 1-ll/ 't1 
TYP!/ OF DRY~~G. OVEN: t31w:t-M 

TI!.ST ..,..,.,..,·, s .J......- DATI!: OVI!N T!HPI!RATURI! ("C): loCI 
P'ROJI!CT IIIIHII!R: JI~J2..-z..s-..-o1~ DATA IJY: MO DRYING DURATIO!f (HOURS) 1 ~~ 

A II II-A 
!IUMII!~ OF 

· 1!-AIC 
WI!IGRT OF WEIGHT OF TOTAL DRY AV!RAGI! DRY 

OV!N•DRII!D PANS PAR AND FRY FRY W!IGHT FRY WEIGHED FRY WEIGHT OI!S!RVATIONS 
TRI!I:ATHENT L!VEL RI!I:P • <r;r> ~~) (m•g) (mg) 

A t$ 08210 (),'\2'lo ~ ,s 0.5"3 
(f))'t ODID<>2... · too't;_ -- ·~ 

G "' o,q\<61 o.'lz~G" (.(o J.Li 0,.5"'-\ L=_OS3 

(6o'(. OOID<>""L c. 1'1 o.~'Z.o~ o.qZiS lC1 15 0.~1 

5o'£; oob 0 3 A 2.'ir o,<yz.l{ O_B~~ ~,'3 ~ ~t;\ 
J 

-
Q,q\t.(C{; 5 o,'-\1., 

So•(, <><:>(.o3 c, VI O,'l\'2-5""" "Z-.3 ~ .. .<A -:t 

So·{, 001<1.;3 
C- _)<= ·O,CH'-1 o.'\to$ 3·K '1 .J},:iL 

A "'' 
0.91'2.-'-f o.~\13 'ti 12 o,_'-1 I 

. tco'l. 
ooCoo3 

O.C} 13'2.. o.~tti _1&-_· 9 
100 "(, 00(;.<0>,3 

!?l 3"1 D,'-\{ i(o. ~3. 

teo'(, oOtoo3 c.... 33 o.C\129 0.'\\~ I 3.SS' 9 o.'-1 "Z-

: 

·~--e 
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Appendix D: Reference Toxicant Test Data 

r 

1~-------~--- ----

ROY F. WESTON, INC. 
A VTEX FIBERS CHRONICS 

QST No. 3197225-0100.3100 
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r 

Environmental Science & Engineering, Inc. 
Aquatic Toxicology Laboratory 

.Jference Toxicant Control C-CHRONIC 
Reference Toxicant Potassium Chloride 
Species: Ceriodaphnia dubla 

Survival 
Test No. NOEC (mg/L) 

20 80 
19 160 
18 80 
17 80 
16 80 
15 160 
14 160 
13 160 
12 160 
11 160 
10 160 
9 80 
8 160 
7 80 
6 80 
5 80 
4 80 
3 80 
2 80 
1 80 

Average NOE.C (Survival): 
Two x Standard Deviation (S) ' 
Average NOEC(repro): 
TwoxStandrd Deviatlon(repro) 

Run by: fV\0 

Date: Co I 1 0 1 'i'1 

Reproduction 
NOEC (mg/L) 

80 
80 
80 
80 
80 
80 
80 
160 
80 
40 
80 
80 
80 
80 
40 
20 
40 
80 
80 
80 

112 mg/L 
78 mg/L 
75 mg/L 
53 mg/L 

Date 

JUNE97 
MAR97 
JAN97 
DEC96 
OCT96 
SEP96 
JUL96 
JUL96 
APR96 
MAR96 
FE896 
JAN96 
DEC95 
OCT95 
JUL95 
APR95 
FEB95 
JAN95 
OCT94 
SEP94 
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-~hronic C. dubia Repro .. Control C~art 

...J -(/) 
Cl 
(/) 

0> 
E 

. 160 

140 

120 

100 

80 

60 

40 

20 

0 

Ref Tox: Potassium Chloride f"'D to{ta(
97 - . 

"-" 

' '" " ~ 
" 

\ 
\ ' .. ~ 

. /"-

""""-)I( :»1-E 

' ' • ... ... - - - -- - - ~ - - - -
_L ..1 _, . 
~ 

~ -- -
'/ "· "' 'V 'v 

""' /0' /"- "' ~ "' _.>,OL --
~ ~ 

-
./" 

/0' 

I I I I I . I I I .I /!' ! _I .!. .!. '.! '! 
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

TEST NUMBER 

I • NOEC -+- AVG NOEC :»IE +280 )K -280 
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Chronic C. dubia Survival Control Chart 
Ref Tax: Potassium Chloride 

220-,------------------

200+-------~~--------l 

180+----------~~-------1 

160+---f-----1•11-1•--------.t•ll-------11---------l 

~ 140+-~~~~~~-----~~---~ 
Cf) ~· 
~ 120+---------~~----~--~ 

~ 100~-----------~~~----~~~ 
80 .l-111--------11-____:~ --------.J 

60 

40+-----~------~~~-~~~-~~ 

20 
16 15 14 13 12 11 1 0 9 8 7 6 5 4 3 2 1 

TEST NUMBER 

• NOEC -1-- AVG NO 1--*- +2SD >~c -2SD 
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Environmental. Science (c · Enqineer.i.nq, Inc. 
Aquatic Toxicol.oqy '.Laboratory 
'Gainesvil.le, Florida 

Page: 
ESE QA FORM;-o56 

EFFECTIVE; January, 199.3 

SUBJECT: CERIODAPHNIA CHRONIC TEST DATA 

sponsor: (l!lc~C. Project No.: ReP '1bg, 

Test Substance: ~vi Test Species: Ceriodaphnia·dubia 

ANIMAL HISTORY 

Lot No.: CCt>OCot:>3"\""'' Date Neonates Collected: r..(3{1! 

See Page No. fot.- of Cladoceran 
Age of Neonates (hours).= Lz'1 

Neonate History Loq · condition of Neonates: ~~ 

TEST CONDITIONS 

Protocol.: Soe....--A-00~ 
::w'l• P....nc:.-

. . .. /Co H.- c.... . 
Dilution Water: ~1 ... ~;:J!;..W. ·Type Lightillg: P'v"""S'-} Photoperiod: ~,....._D 

Test Container: 30 mL Plastic Beaker Sol.ution Vol.ume: 15 mL 

TEST SOLUTION PREPAHATION 

'" "':ion 
. 

.L ''"" ~!"'"" ~y CTRI. Vf:::? go ~~ 3Z.O (0"{0 

Amnn· of Effl.uent/ € Added ( ,...(., ) - <iS llo "3'2- 10'1. ~~ 

unt of Dil.ution 
Water Added (Mt- ) Zoo ( '1 '2... I~ I c, g 13 {o 7'2-

Test Solution (<C. I ' Observations 5-\-c.k. -
• TEST VALIDITY CRI'!'ERIA 

Number Young per surviving Control Adul.t: !'t~ 

Percent of Surviving Control Adul.ts with 3 Broods: ~o'f, 
. 

TEST SUMMARY 

Test. c .... ,,~..> Number Number Female # Young # Broods 
concentration Young Broods Adults per Adult per Adul.t 

c r~ ,'1 ' "2. to,.. .co I'V1 '2. 
LfO 1' 1'1 -v toA,01) 1"1.'1 Z,l 
&0 1 ' lc:> 'V' lOA.OO l' !,o '2.' 

lbO ,, - 'Z-A, 'l1> l,f o, 
'l'Z-0 J (. Of' I ·roo ~ 

(,"tt . 0 OP t1 P.D - -
ADDITIONAL COMMENTS: !<C( ~"k. • /, 0 0 q IS,c.\ i)... 1 oo~ rv..L ~ 

z,:.~ .-
Test Data Recorded By: ~ Date: ~l:.!q'l 

r 

Ct{~/OJ'J Test summary R~corded By: f\110 Date: . 

- - ~---- ~---- . -
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, 

Tost 
Con::. 

[rw,{v) 

~r 

lfo 

8'0 

(fop 

Jl:o 

(o'-{0 

.......-

T-. 
D.O. 

_pH 
Alk. 
Hard. 
Concb:t. 

T-. 
D.O. 
pH 

I LP.)I.. 

T-. 
D.O. 
pH 
r~ J 

T-. 
D.O. 
pll 

c-J/ 

T-. 
D.O. 

.. ~. 
I C...~ 

T-. 
o.o. 
pll 

T...,, 
D.O. 
pll 
Alk. 
Hard. 
Cca:iuct. 

Tmp. Doviao 
pll Meter 
D.O. Meter 
Hard. Metb:x! 
Alk. l!otlxx! 
Cca:iuctivity Meter 

INI!ULS: 
JJ.\!E: 
Til£: 

!(C( Teat Species: 

ESE Qt. I'CIIH: 055 
"Eh""EECI"""'l\JE""': April, 1986 

• dubia 

Doylloylloy!layllayllaylloyDoy!lay!lay 
0112233445 

Nell Old Nell Old Now Old Now Old Nell 

Day Doy Day Day 
5 6 6 7 

Old - Old Old 
atJ:> 

lz~.r. 1.'{.1. 'V/.1 2'1·1 "·"" 2'!.f ~-~ Vi.1 ?;)(.~ ItO ·~~ - \ . 
li:'.~ !l.l- 1"7.'1 .; ,,., .... :; "1.'\ , ...... ."\ 'l•'} '".P l"t.'l - \ 
'"'!.'I "l.'l 'T.'l "'l·'& "!."\ ,,., 1,, n.- ·' ,,., '"'·"' h.'l - \ 

' - - - - - - - - - - - \ - - - - - - - - - - - - \ 
~ 11S' "7"' "10 - 110 -- I 1"7" - - - \ 

ivl-1. :%>{.1. ~~ .... lw.l 1-P\.s ,1-<(.~ !;~.'( Vt:l Vl.'l :,...~ 1.'111. V!.'Z. -
lv~ ,. .... .,,, ~: 1·'i l'i-1 l'l.'~ I i•Z. n.'l 1'1."> '1.'1 ~T.'1 - " 11-~ ,,.,. n.q '1·1!> ..,.., "'T, 'ii 1'1.'1. I,') .,,.,~ "7."1 ltD - " ~0 OZ.S'b IZ""' '2-S\> - 1$D - - ' 
~-"'> '-"·" z.~.c. %-1.'1 I 'VI.~ l-~-1 Vf.'l z.'!.'& V1.1 -v(., Vf.'f 'VI·'l - \.. 
?,'\ 't.'l- .... ~t:> -,.i .:; '1/i 'il-l- ..,,'i 't.} 1"1.'1 -,,, - " i.'; '!.<; .,,., .,,., 'l.D h·'l "J."\ 1'7."1 ""·"' .,,, 1"!>41' 111.0 - ' J•> :\0 - ~, I'll- - 'J')O - - - ..... 

Pi .C. 2'1.~ 7.~-1 i>-1. Pl.& iz.\."7 ,o~.:> 
~;, 

~, I~· ""'3 fv{.t '\.. v .... -
lit.'\ <r.'l- h.'& q;.·~ ..,,11, 1 ... ~ '?. "7 'l·l- 1-7.'!> I~~:: 11PI '1.'1 - ' ~.0 rt.'l l'l,Q <r..O I~D 1'1'. <c.P 11\0 't.l7 .,, ~.Q l'i<.O - ' 1.0 I 'ISO - ''1'-" - - ' 

i'vl·" - 11~-1. \ ' ,\ ,\. ,\ " ... - .,,.., " ~ .. 1'1.0 '\ " '" " " " .... - -
1<14 1'\.. \. '\ 

' \ "\ "' ?'1:7 -
v - ....,,, "' ' '(.. - <(.0 "' ..... " ' " ' ~ - - . ~ 

' " \.. ·, 

" " r\. ...... "' '\ 

" " 
_, 

........ "' "' .'\ -
' 

(';>~ !";....- I"S~&" f"S·S" P>~5 1"5·6' FS< ' 
"'!1.4 s•ZFt•l\ s-o. .......... 5A'Ifc:r7-. sJ<~ ~ .. ~.,.- " ..... Oo-i w-1 t>--1 1111 11-<>4 CC>-1 \ 

- - - - - - - \ - - - - - - " !101' S<A' -- sc.r G'CJ!' S'{ 5'- " 3 :3 3 3 :l 

,_ ...,...,. 
""'"" ,_;:> r-- l'f\,0 -o 

""' 1.1.\ln c. '11~'7 .. ,..,~ (6/b('n t.l?/<;1 ~ltro_ '-1'11'\1 " ,,,., tU1> \'13"' lZ.lO It"'!' 1\\< ~0'0 

Ilardi Alk • "W'L u CaCD.3 
Tcap. • •c 
D.O.•"W't. 

C<n3 r r • u:Jb:lsi em 

T~r.ztu~ ws concirua.~sly rec:orc:lerd on cham!! of the. S'Ji teq,erature aatitor. 

-
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. 

PIGE: 

ESE QA I'CIIIt: 054 
&fa::nv£: April, i9ii6 

. SJBJB:I": ~ llRmC 'IESI" - &l!MVAL 

Sponsor. {V\I?c... Projec:t It>. : ~~ 

Tess Sabst.a>:e: IS,C( ...... ~est. SJ>Ocies: Cerioc!atXmia dubio 

Reolicot.o -
TI!St Day I 2 3 4 5 6 7 8 9 10 
<l>ac.. NJ II" NJ N NJ N NJ N NJ N NJ N NJ N NJ N NJ N .,.; N 

I &v~t<-) 
I 0 A 0 A 0 0 . 'o /" 0 A 0 A 0 A 0 t>.b 
2 0 0 0 0 0 A 0 0 A 0 0 A 0 

3 3 0 0 c A 0 0 c A 0 
4 . ~ I"' '2. 3 A 3 l.l 3 

&tJ.o! 5 .. A 110 ,., 2 A ..: ''-I Ill 

6 c;; A b 10 A IC A q It> I'Z.. 10 IG 10 
7 - - - - - -
-r = ,., = I"' ~· = z~ II<: I 'I z 

1 A 0 A 0 A 0 A 0 Ao "' 0 A 0 A o A 0 A 0 

2 C) lo A lo A 0 A 0 A 0 ..... 0 A 0 A 0 A 0 
3 0 ,., A 0 0 " 0 "· 0 A o. A 0 o.o A 

'"' l{o 4 3 L1 "' :>. 2.- A 3 A <-! A A 4 I "i A 0 
5 .""1 ..., A . .., 7 A (. A. 'l A "' b l( A 17 
6 A ~ A Ia A ll "' II A 0 A Ia A All? II _A co 
7 ~ - -. -- - - - - - - - - - ~ 

-r Ill zo . 17.1 20 110 '2-1 .... llf -u z.l 

1 0 A 0 0 A D A 0 A 0 p., 0 Ao A o A 0 

2 0 £) 0 A 0 A 0 A 0 p.. 0 A 0 A o A 0· 

zo 3 0 3 0 A 0 A c A 3 A '-1 p., c ·A 0 Alo 
4 3 0 A 4 A "3. A 4 A A 0 A s A <-1 A Z 
5 A s "' (, A A 1'-1 A (, A -, A -r ,... 5 "" 0 A'O 
6 A 10 A -r A I' A 1'2. A 1<. A 7 A 1::!. A 10 A tCIA s 
7 - - - - - - - - - - - - - - -.... I 11? I (a '2.'L 19 "h. 1'6 1'2'1 v:> "Z-'1 7 

1 A 0 A 0 A 0 0 A 0 I )I 0 A 0 A o C.b D 
2 A 0 A 0 A 0 0 A 0 A 0 A 0 A<::l 
3 A 0 ~ 0 0 0 A 0 A 0 A 0 0 

[{PO 4 A 3. ::> 3 A _<f I> '"{ A 3 
s A 0 I A 1-r I A 7 
6 I> c I A 0 I I A 0 
7 - -- I ' -

I'T' ::3 3 I (O -
1 t:> 0 D 0 !> 0 D 0 !::> 0 D 0 D 0 c. 0 ·Do !)-.;:, 

2 
3 

3w 
4 
s 
6 
7 

9A'"!O DA-11 ~ 1>1\"f 3 Oil'! '"I I PI'<" s- 1>A1 '-
IIIIIIALS: (V.!> .,(> ....... ,..0 ......, ..,.., 
DAlE: llll\'1.-, ~ "'~l't? r.l.::,.., "J.c..l~"> io/'11-t"" I r.l<tl~"l t.lQI<t'" 
m£: ttY-' ll"lO t;...O 1~'1<. ,a_, 1\30 1"1~0 

"'lllber af _..,etes • : : dec! f« .s.,. -....:1; - cuoulatfoe. 
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lil!IJEl:!: 

~: l'Y\:sc.-

'!""£ &S>st.m:e: (VI 

Test lillY 
Cbac.. 

I r ,...,./b} 
Ml "" IM> N AD II 

I.:> <::> D 0 ~ ::.lo 

ft;L/P 

" 
" 

""" " 

s= 1~0 r:.;• ,,~ 

~lll'i1 '-1'11~'1 

O)O (I~ \ 

aJUCIW'I!NIA amac n:sr - =vAL 

Pro je:t No. : 

Test Species: 

PJGE: -
ESE QA Rll!ll: 054 

fl'FECI'IVE: April r 19ii6" 

(2.4~ 

Ceri~ iilbi.a 

-
10 

Ml II Ml II Ml II IMl II IM> N .Ill N N. !' 

ID 0 D = C> = e. "' D o Do to> 1:::> 

'" 
" 

" "' 
~ 

" 
' "' 

'" 
" 1"-,. 

"'IUobor of ._,......, reaxdoc! for clay a-rv.od; - ....uti...,_ 

.m •ldult 
R • Neociate 
A • Aliw 
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FISHER'S EXACT TEST 
c===========================~======::::~=======-===:;=================~~==:::====i:=== 

NUMBER OF 

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS 

CONTROL 10 ·o- 10 

40 mg/L 10 10 
-------------~-------------------------------~---~----~-----~------------------

TOTAL 20 20 
========================-======::::================================::========== 

CRITICAL FISHER'S VALUE (10,10,10) (p=O.OS) IS 6. b VALUE IS 10. 
Since b is greater than !) _t:here is n_o_significant difference 

tween CONTROL and TREATMENT at the 0.05 level. 

F~SHER'S EXACT TEST 
=============:======================================~~==~============~:=== 

NUMBER OF 

~ IDENTIFICATION - ALIVE DEAD TOTAL ANIMALS -
~---~-----·--------------

r 

CONTROL 10 0 10 

80 mg/L 10 Q 10 
-----·---------- _, __ -------------- --~------~- -----------------------

TOTAL 20 0 20 
~===========::==================,===~====;====:;::::======='=======:::===::cz~=~====== 

CRITICAL FISHER'S VALUE (10,10,10) (p=O.OS) IS 6. b VALUE IS 10. 
Since.b is greater.than 6 j:her~:_is_nqsignj.:f:icant _difference 

tween CONTROL and TREATMENT at the 0. OS level. -

FISHER'S EXACT TEST 
======·==================:.::;:::=-=-=-=-=-=========':::;=============:::::::::::::~====::=====~=== 

NUMBER OF 

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS 
·----------~----

CONTROL 10 0 10 

160 mg/L 2 8 10 
-----------------·--------------'--
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• 

TOTAL 12 20 

CRITICAL FISHER'S VALUE (10,10,10) (p£0.05) IS 6. b VALUE IS 2. 
Since b is less than or equal to 6 there is a significant difference ~ 
between. CONTROL and TREATMENT at the o. 05 level. · W 

SUMMARY OF FISHER'S EXACT TESTS 

!ROUP IDENTIFICATION 
NUMBER 
EXPOSED 

1 
2 
3 

CONTROL 
40 mg/L 
80 mg/L 

c 160 mg/L 

10 
10 
10 
11) 

:hronic Reference Toxicant (KCl) - C. dubia reprod. 
'ile: rtcr Transform: NO TRANSFORMATION 

:hapiro - Wilk's test for normality 

I m 354.800 

r m 0.887 

~itical w (P = ·o.05) 
'ritical W (P = 0.01) 

(n = 30) = 0.927 
(n = 30) = 0.900. 

NUMBER 
DEAD 

0 
0 
0 
8 

>ata FAIL normality test. Try another transformation. 

SIG 
(P=.05) 

* 

.e 

arning·- The first three homogeneity tests are sensitive to non-normal 
data and should not be performed. 

hronic Reference Toxicant (KCl) - C. dubia reprod. 
ile: rtcr Transform: NO TRANSFORMATION 

artlett's test for homogeneity of variance 
alculated Bl statistic= 4.69 

able Chi-square value ~ 
·· le Chi-square value~ 

9.21 (alpha = 0.01, df = 
5.99 (alpha = 0.05, df ·= 

2) 
2) 

ata PASS B1 homogeneity test at 0.01 level. Continue analysis . 
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rronic Reference Toxicant:-(KCT)- c. dubia reprod. 
Lle: rtcr Transform: NO TRANSFORMATION 

~ STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment ------------ ~---- ----------- -----··--------:-------------------------- ------------------- -

. · TRANSFORMED RANK CRIT. . 

r 

WUP IDENTIFICATION -- MEAN - SUM - VALUE df SIG 

1 
2 
3 

Control; 
40 mg/L 
so- mg/L 

..... 19. 40_0_ 
19 0400 

- 19.000 

' 

107.50 
.lQ7. QO 

79.00 10.00 
79.oo' 1o.oo 

--.---. --·------------.. -.--------------------------
Critical values use k = 2, are 1 tailed, and alpha = 0.05 

• 
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Environmental Science & Engineering, Inc. Run by: MD 
A.quatic Toxicology Laboratory Date: ~'1 b{tt/'{'1 
.eference Toxicant Control C CHRONIC """r.(. /i.1 

Reference Toxicant: Potassium chloride (KCI) (.A') 

Species: Plmephales promelas 

Survival Growth 
Test No. NOEC (mg/L) NOEC (mg/L) Date 

20 500 500 Jun97 
19 500 500 Mar97 
18 500 500 Jan97 
17 500 500 Dec96 
16 500 500 Oct96 
15 500 500 Sep96 
14 500 500 Jul96 
13 500 500 Jul96 
12 500 500 Apr96 
11 500 500 Mar96 
10 500 500 Feb96 
9 500 500 Jan96 
8 500 500 Dec95 
7 500 500 Oct95 
6 500 500 Jul95 
5 500 500 Apr95 
4 500 500 Feb95 
3 500 500 Oct94 
2 500 500 Sep94 
1 500 500 Aug94 

Average NOEC(Sur.c): 500 mg/L 
Two x Standard Dev. (SURV.) 0 mg/L 
Average NOEC(Growth): 500 mg/L 
Two x Standard Dev.(GROW. 0 mg/L 

Note: Control chart is not available due to no deviations from average . 

• 

• 
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Environmental Science " Engineering, Inc. 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

Page: 
QA FORM: 051 

EFFECTIVE: JAN ~993 

e SUBJECT: FATHEAD MINNOW SHORT-Tl~ CHRONIC TOXICITY TEST 

M~CJ M- 10K. SPONSOR: _ .. P~O.Jri:C'l' ~ER: 

TEST EFFLUENT: p,J. ... u. _.,~.. TEST SPECIES: Pimephales promelas 
CKO!) 

ANIMAL HISTORY 

SOURCE OF LARVAE: 'H"""'>(... ~f'o.._S~ f S !f2I...J DATE OF HATCH: c.{ o;} [-t'"l 
LARVAE LOT NO.: 'n-~ CONDITION OF LARVAE: ~-'-~1 . 
SEE PAGE NO.: 'II OF ANIMAL RECEIPT LOG 

SEE PAGE NO.: !3:) OF FISH HOLDING LOG FOR RAW DATA ON LARVAE HISTORY 

TEST CONDITIONS 

TEST CONTAINER -.~:.~:oo·.L· SOLUTION CHAMBER SOLUTION CONTAINER 
DIAMETER: 100 mm . :.;:::;:....,. 

vru·~: 
-~~-··= . . V' 

HEIGHT: so mm Lfo ......... 3'1P ,..,_<._ ZS'"o ,.,.._<.,_ GLASS .. 

PROTOCOL: c. ~ "'- L TYPE LIGHTING: Cf. LPHOTOPERIOD: ~~5 
~...... " '-'"' _, , V' ._,.. 

DILUTION WATER: f\tt /? J ,_r:;;~ j, }_, ~ <lJtec.,g \-J j ~ 
EFFLUENT DATA FOUND ON PAGE NO.: - OF EFFLUENT LOG 

. 

TEST SOLUTIONS SPLIT INTO 3 EQUAL AMOUNTS 

TEST '-V"'' CON-,._ ... .:~:::~~(~~f) TROL Z5C? SoD (=-o ~ L{ocrO 
\ ~ ~1""'1' l "'-Cl 

VOLUME OF EFFWEU'i,__ 
. ADDED ( r-t£.. ) KC/ <'J. .-b. NA /'i). 7r 3'7.s-' /5 I~ 3= ' . ., 

VOLUME OF DILUTION 
WATER ( 

""'-
) 

. 
(5o 7.31·2- /IZ,.S" (., -zs- G,oo ~1>0 

ADDITIONAL COMMENTS: KG{ .Qocks [o.o ~ ~Cl ih (0"00 ..,.L or-
~,p ~ re_c........ ~-

-
c,. ( o3/jJ DATA RECORDED BY: {V\.0 .. ,_ DATE: 

• 
r 

FORM: FHMCHRl 

' 
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~--··, ... ~:: ·. · ... : .: :.·~'~ .: :._~·~ ~ ' -- ' =-
Aquatic Toxicology Department ... ·:.. Paqe: 
Gainesville, :Florida · QA Fo%'111: 053 

Effective: October 1989 

'- SUBJECT: P- " la..5 SHORT-TERM CHRONIC TOXICITY TEST Jill[ 
Sponsor: f\ol.~c. Tes'f<_Substance: ~ct 

Day: 0 Project Number: Q.eJ:. 1C«-

&-,/(...) .~ IR:p Al.fve 
pH. loo Cond (Ulllhos) Tel!lp C) . NewiOld New New New ~~~~Q 

A 15 r--1 '1.'\ 'l.~ -z._~ z.1,'f'"' -- - -
~~ 

B tS' ·~ - - - -- ~ -
c tS ~ - -- - - - --..... 

A IS ,J 1.'1 - i.'1 ~00 ;M."f - -
2£o B tS ,J - __.., - - - .----

c tS r-> - -- - - -- --
A _!?_ r> l~.o - ~."!_ - 12~ t-'1/-i 

. S"oO B tS ~ - --- - - -
c I~ ~ - - - - -- .. -
A ~~ r-J 'b· \ Vi z.t= l7>!•'i - -

(poO B ,s- ~ ~ - -- - - -
c tS r-> ~ - - -- - - -
A !5 ,.J <£".£.. ~.~. :i"1e0 Vf.s-. - -

7_.0:;;0 B rs ,.J - - - - - --· . c cJ - - -,s - - - ----
A ~~ ',J I '{.1-- - ~.'1 -· '?000 I 'V'Ir.s- -

yooo B tS t-l -- ~ - - - ~~-- - -
\S ,J -c ~ -- ~ - .__.. -

A 

B • 
c 

. "'. Recorded by: ... Meter: ~~: 
..... t-.. · ·-- ~ ........ 
(;~ ·~ ~'""'"" ~--1 • . t.ll.\'\1 --~- ~fj,,~ mD Time; (...,0 Date: C.1 Time: }U~ 

..... - ·- --
" 
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. 

r 

. :~. -~ ---~:( _·_ -~:t?-:"~~ ;::·:~-::-~~-~ . -.; 
Aquatic Toxicology Department · 
Gainesville, Florida · 

-. '. ".:. 

SUBJECT: p, - .,L 

Sponsor: f'v\l"k. 

Day: I 
C~l'-') Rep I 

Treatment I Al.ive Observ 

A 15 r-1 

Wwl B tS N 

c !5 ,.J 

A {5 r.J 

~ 
B· \5 ~ 

c ($ ~ 
A l') ,._J 

5oO B !:5 tJ 
c tS J 
A I 2.. . :3~ 

r,eec> B q CoD.J.._ 
c '6 7~ 
A "2. 13~ 

~ 
B '2.. 13~ 

c l 1'1 " ... 

A 0 rs-,...P 
t-(d=JO' B 0 ~~~ 

c 0 1&0.....0 

A 

B • 

c 

Comments: Recorded by: 

"""' Date: &!:1 !•n 
Time: w<-£ 

PAge; 
QA Form: "os;;-3:;----­

Effective: October 1989 

SHO~~TERM CHRONIC 'l'OXICITY TEST 

Test Substance: I(C( 

Project Number: ~ "iir:.. 

pH DO (mg/LJ cond (umhos) Temp (C) 
New Old New Old New New Old 

t-'i?' 1.'/ 'ir,i_ ,,., ,.;- 2'7~ 2'1.'1 ... 
~ 

Z'1S 

- - -- .--. - -
...,.. -"' ·-. - - - -

1.9 ..,,(. ~~ 1,i I?" CO Z"{.~ z~.c, 

- - - - - - -
.-- ......- - -- - - -

{. "l {,1... ~.~ l,b" I "Z.. -z..s- 2.'18 1-"l-C. 

- -· -- - -
---- -- - - -· - - -

~-0 ,,go ~."{ 1.~ 1.-tDO· 'ZJ·tS"' '2'-f.l. 

-· - - .- - --- - ~ - - ~ -
~. -z.. 'l·O 'f•'i "'7-1 '3/oo . 2-"'·S". "Z-'1·/ 

- _.,. ---- -- - - ,...-

- - - - ~ -~ 

- ~. t - ,,.., - - 'Z'\.1 

- - - - - .-- --....... _... ......- ~ ----: -· 
-

Meter: Meter: Meter: Meter: 
SAZ.'ioA tic>--\ sc:..r-3 FS~s-

Recorded br MP 
Date: 12 '11,::! Time: I HS"' 

--
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r 

:·:·: ... ':"~'"(" · •.• -·~- .• :.·'"'i_.·: ... -·· ' 

Aquatic Torlcal.oqy · De:PaXtlilcmt 
Gainesvil.l.e, Fl.orida · 

Paqe: 
QA Form: no"i:sJ:;-----

Effective: October ~989 

SUBJECT: P.r. . I.-< SHORT-TERM CHRONIC TOXICITY TEST • Sponsor: ['.1\~c- Test Sub~;tance: t.(c I 
Day: '2. Project Number: (24_ Th'i':. 

c,._~lv J IR;p ' pH 1~e!j6{~> Cond (umhos) Temp 
I", ~.,e -~ New!Old New New •oi<i' 

A lS r-l "7.<! l-"7, Co ~.'i 1-?.'1 -z..g-o 
... 

t-'1.~ ~.'; 

~I B !5 ,.J ~ ..-- - -- - -
c 15 r-1 .__. - - - - - -
A 1!:> ,J '-~ h<.. '6.'-1 -,.S" iOO '2.~-1. lz'f. 3 

'2.-5"D B !S ~ - - - - - - -
c rS r-1 - - - - - - -
A ,:; ,J ~-0 1-1.1 g_ '1 l<.s- t'ZS- '2'1. (., '2-'1-l. 

Soo B 

'"" 
tJ - - - - -- -

c Is' r-1 - - - - ~ - -. 
A { ~~ %.1 I "7.'\ ~.'1 h., "7\00 '-4.<.. '2-'1. .I 

!OOO 
B 3 ~~~ - - --· - - -
c y '-!.~ - -- - - - ~· 

A 0 2t>uJ. '(;. 0 - . .,_, - - 2.'1,0 -
2-0oO B 0 -z.~ - - - - - -- -

c 0 !~ - ~- ~ - - - ~ 

A - - - -- - - - -
B -- - - - - - -L-{o-0"0 - -
c - ~ - .._ - - - - -

,A 

B 
' 

c 

·c: . ~ by: Meter: ~~er: 
~ .... 

f'{'VP • S"''-~a-A :sc.r-;3. -~s:s:--

Date: ,,, ~'I') ..led ~y_: , ...a · 
Time: ~~~ Date: "7t. /'1"1. Time: l'i3""' 

- ·····- ·-
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• 

. -~ .. -~ .. t:~- :-~-~) ""(·_;: ::~:;..-;·~~/;: -~,;-: :.:._ 
Aquatic Toxicology Department -· · ·.' 
Gainesville, Florida · 

Page; 
QA Fonn: nos~3:;----~ 

Effective: O_ctober 1989 
. 

SUBJECT: _p_ ~(a.-5 SRORT·-TERM CHRONIC TOXICITY TEST 

Sponsor: . ~rsc, Test Substance: KCf 

Day: 3 Prqject Number: (4,(:. <Tb"fC 

.~)L) IR:p f pH :no (lllq/L) Cond (umbos) Temp (C) 
!Alive 'L New fOld New !Old. New New Old ·~ 

A \S ,.., 1-r.ct "ltl li'.S n:~ '2%0 _v1.{ :-2'{, 7.-

c~J...ol 
B IS 'r--1 - -- - -- - -

tS ~ c ....- --- --- - - - - -
A IS z-l (],~ _"], <.,. --· I'6.S :_"].6"" _"1.3_a '2H.'1 Z.'-1,2 

z.so B 15 ,_...1 - - - - - - -
c •'5 r--.J - -- - - ---: --
A 15"" - c---1 <6-0 1"1.t '6.'1 -"7,.'2 !'Z$-o Z-'1.1 IV~· I 

Soa B ~~ )- - -- - - - --
c 1$" r-1 -- - - - - - -
A 2. ~~ ~~-I '·" ~-"' 1'1.1 z_OI?;O I Z-'1.-"!. '1--'i/2. 

B 3 z_t...-\1., - - - -( or:::9 ......... - -
c I ~~ -- - ---- - - --
A 

B 
... 

c 

A 

B 

c 

A 

B 
-~ 

c 

by: Meter: ~e.;~f: Meter: Meter: '. ·. 
""-0 SA2-rc-p., Sc:;--3 !=$__-!.-

!Date: t.l~l'n 
Date;' .. ::u -~~:1'1_,- ~ !Time: ~~oO Time: l~3P 

-
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~ .. ·· .... ::~~ ~ ."~ . -·: : ::;:.. .: :~ :~ : --·- •"'-. 
-

'' 
-' 

~' 

Aquatic 'l'oxicol.ogy Department · ... ·~ . Pa9e: 
Gainesville, Florida · QA Form: 053 

Effective: October 1989 

SHORT-TERM CHRONIC TOXICITY TEST. - SU:BJECT: p, ""'"""' ~ J"-S' 
Sponsor: M.\sc:... Test Substance: · kC! 
Day: c-{ Project Nlllllber: Q...{. ~ 

=-(_":]_1'-) IR:P I New~~l.d IDO ~;g{~> cond (umbos) 
N~;t 

C) . IA1.ive ,.,~ New New 

A !5 r-l '1·~- I .,, <... I ~.'1 '(, '1 '2.'6'0 I z.<t,c.,'"' 1;.'1.'5 

~~ 
B 15 r-J - - - - - -
c IS rJ - - - - - --
A t5 .J '(, rt II·/ 116. '1 h.'1 l'l.o 'Z-'1. (., 11>1. (,., 

zso B \'5 ,-l - - - - - - -
c ~~ t-' - - - --- - - -· 
A ~~ ,..., 1.9 II.~ I~ "i I ""7. S tZ.,'-\0 7-'1-b 1->ul 

. B IS t--1· - - - - - - ~ 

SoO • c 15 rJ - - - - - . -
A 2- ~ ~~.o (,'iS _16'11 'l·O 2\co<" OZ. 'I'(, lv-!.'1 

(ODD B 2 )o.J - - - - - -- - -
c 0 \0~ - ~ - '-- - - --
A 

B 

. c 

A . 

B 

c 

A 

B 
' 

c 

~ ~~-= 
:,.. :d;;d by: Meter: Meter: Mete~: 

_f"'' _S;., ~ .. De'l SCl<--
• n .. t-... : ~ l,l'\'1 ~r-,: {q, -""""' "''"'"': 131~ Date: Time: IZ. '1 'S"' 

- -· ---
~ --



AR300912AR300912

:--........... -,;""'; .-·-.-::_.~~;~-;.;;.- -~ 

A~atic Toxicoi~ · ~:PuTt1.tmt .· ·· · 
Gainesvi11e, Florida · 

- -.. •' 

Page: 
OA FonD: -;;0...,.53-::------

Effective: October 1989 

SUBJECT: P. ~d"-5 SHORT·-TERM CHRONIC TOXICITY TEST 

Sponsor: fv\IS<- Test Substance: kCI 
Day: .5 ~oject Number: M. <Tb'1C. 

(f"~/£...) Rep # pH DO (mg/LJ Cond (umhos) Temp (C) - . Treatment # Alive Observ New 01d New Old New New Old 

A IS r-l II/\ ~.'i "'7."\ ~ - ~ 

"1-1 v-t.r; v;,~ 

C-J-1 
B rs ·r-~ ~ ~ - - -- -
c IS ~ ~· - --- --- ~ - -
A ,s: ~ '1·4 1-,:'7 11:.~ h.'Z-- ~ 2-~-.5 '2-'f, 7 ... 

2SD 
B IS r--l - -~ - .-- - -· 
c \S r-1 ~ ~ -· ~ - - -
A tS r--l 'bP II. 'i ~.tf ;.'1 r z.$::> 'Z'\ .(. ~·q 

Sco B IS ,._l - - - - -· - -
c t'S" ,_) ~ --- - - -- - -
A 0 2P_Q &.\ ~.0 ~11 '1.~ Z,DlrO 'Vir~ 2-'1· ~ 

too-0 B ) tt>eJ - - ----- ~ - - -
c ._:. - - - - -- - -
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B 

c 

A 

B 

c 

A 

B 
' 
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Comments: Recorded by: Meter: Meter: Meter: Meter: 

• 
r-.P . s~zqp.p.. JX>~ l s:c.r- ,a £S·:f: 

Date: 111~1«..1 Recorded jY( 1'\f\D 
Time: (2...., Date: I,. 'l 't:J Time: !liS -
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Gainesville, FJ.orida QA Form: 053 

Effective: October 1989 

._ SUBJECT: P.IL .f..c SHORT-TERM CHRONIC TOXICITY TEST e: 
Sponsor: iV11 !.:C ' Test Substance: KCI 
Day: Co Project N~er: . ~- "T<=>'>C. 

C.:-~{t-) IR:p !Al.!ve 
pH ~~e~~g{~l Cond (wnhos) Temp . 

':.~--~= .. ~ New 10ld New New 

A JS r-l I or.o "7.~ ll.'-1 /,2. z:'7 s- ! 2<-t.'"f .... 1;""2.. 
C~l B 15 r-J - - - - - - --

c tS rJ .__ - - - - --
A 

15 ..; 1~.0 .,_"' li.'"'l :_"""7.0 'Zfi.'i 1-v-L! lS'-" . 
B 15 ~ - - - - - -

2So - -
c 15 rJ - - - - - -.-
A I"\ I t>J I ~.I 'i:".o !<;~-."\ "'7. '2.- rz:z.~ ~'1.5' ,., .. ._.7 

B r.S rl. - - - - - - -soa 
c 15 r-1 - - - - - .. -
A - - ~.I '<jl'.O qt.~ ~-0 '2.0~ 2.'1· ""\ 2"1-.3 

B \ .._) - - -lOCO - - - --
c - - ~ - - - - - -
A 

B 

c 

A . 

B 

c 

A 

B 
' 

c 

~~· •~o: -~-'-~ by: Meter: M~\r: Meter: 
IVIO S...z."""" s.~l 

r l.l"!fq'l -~~~ ~b~~ M.o :;:;,:;:: to! I~ Date: £., ,., Time: 1'100 

- - ··-· -- .,~--~ 
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)000 B \ 
c -· 
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B 
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A 

B 

c 

A. 

B 

c 

- ,- .. ---~- - rc·----

- -;o~·-:-__ -_,.~_· 

Page: 'n:;'~---­
QA Form: OSJ • 

Effective: October 1989 

e.(o..s SHORT··TERM CHRONIC TOXICITY TEST 

Test Substance: k:.c ~ 
Project Number: M 't0::6, 

pH DO (1119/L) Cond (unihos) Temp (C) 
Observ New Old New Old New New Old 

r-l 1(} 1."{ -. - - - 25.'3 

r--1 - ·- - - - --
rJ - - ~ -·- - -
rJ 18 "'7, 5' - - Z.S:'I - ·-
..J - - - - -- -
~ - - ·-- - --
tJ '1.9 - "],(p 2S,S - -· 
r-1 - -- . - - - --

\ ov-Q - ~ - - - .._ --· 
- - 'l·\ ~.0 - - 2-S.S'" - -
r-'l - - - - -· -- -- - - -- ---. -

. 

' 
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MO .;'A 2.. "i .-1'1 Do- - ~~-~ 
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Time: I 
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--~~~~c 
AVERAGE DRY {Mjl(..) 
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_0.9n& 

~\ 15 

IS 

15 

(, \ 15 J 

15 
..... 

1$ 

/.o 1$ -
I'-\ 

I 0.'-10 



AR300916AR300916

• 

vtes P. promelas--survival data 
ile: a: avtex.. l .. Transform: NO TRANSFORMATION 

e---------------------------AN~~~-:~~~-------------------------------_·_--

r 

DURCE ss MS F 
-- --~-- ~ ------- ~ ----7----------------------- -~--- -------- ..,!. _____ , __ --------- -------- -·--

etween. 8 

ithin (Error) .~a 

a tal .26.. 

75. 6.3.0 

25.333 . 

. lOO~ 96.3" .·-.··-.-~ 

.9.454 

1.407 

6.. 717 

----- --·--- -------------- -~ --~-------- ----------- -~ -"""'---- ------------------------:-
CriticaL.E value= . ·2.5~ (O.o5;s,~8) 
Since F > Critical F REJECT Ho: All equal 
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Avtes P. promelas--survival data 
File: a:avtex.l Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE l OF 2 Ho:Control<Treatment 
------------------------------------------------------------------------

TRANSFORMED MEAN CALCULATED IN -
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- ------------------ -------------- ·--------------------- -------

l Control 1.4.667 1.4.667 
2 SO% 4S 1.4.667 1.4.667 0.000 
3 lOO% 46 1.4.667 1.4.667 0.000 
4 SO% 47 1.4.333 14.333 0.344 
s 100% 47 9.333 9.333 S.S06 .* 
6 SO% 601 14.667 1.4.667 0.000 
7 1.00% 601. lS.OOO J.S.OOO -0.344 
8 SO% 602 1.4.333 1.4.333 0 .3.44 
9 lOO% 602 1.4.667 1.4.667 0.000 

-------------------------------------------------~-------------------------
Dunnett table value ~ 2.58 (l Tailed Value, P=O.OS, df=lB,8) 

Avtes P. promelas--survival data 
File: a:avtex.l Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 _OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of -DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM 
----- -~------------------ ------- ------------------

1 Control 3 
2 50% 4S 3 2.499 17.0 .0. 00 
3 lOO% 46 3 - 2. 499 1.7. 0 0.000 
4 SO% 47 3 2.499 17.0 0.333 
s lOO% 47 3 2.499 l7.0 S.333 
6 SO% 601. 3 2.4g9 1.7.0 0.000 
7 lOO% 60l 3 2.499 1.7.0 -0.333 
8 SO% 602 3 2.499 1.7.0 0.333 
9 lOO% 602 3 2.499 1.7.0 0.000 

----------------------------------------------------------------------------- . 

• 

• 
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~ex P. promelas survival 
ile, a, avtex. 2 ____ Transform: NO 'I'RANS:FORMA'I'!ON · 

- ANOVA TABLE · .. . ·------------------ -------------------------·----------- ----------- -~-- ----------- . 

JURCE DF ss MS F 
- '":"----- :----------------- -,-·--;------ .----------------------------------------------------. 
~tween 2 82.667 41..333 16.174 

ithin (Error) 6 .• 15.333 2.556 
---------~---~-~-- --- ----------------------

:>tal 8 ___ ·9a.ooo 
---------- ------------ __ ....,---- ----.,---------- .... --------------------------------------------

Critical :F value =· 5~14. (0.05,2,6) 
Since. F > Critical F ..... REJECT Ho: AlL equal 

' . 

, 
• 

. .... ·····------~~~--~~~~~~----____) 
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Avtex P. promelas survival 
File: a:avtex.2 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatmen. 
-------------------------------------------------------------------------

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------ ----0--

1 Control 14.667 14.667 
2 50% 603 7.333 7.333 5.618 * 
3 100% 603 10.000 10.000 3.575 * ----------------------------------.:.------ --- -~-~----- -----·-------- ------~-----

Dunnett table value = 2.34 (1 Tailed Value, P;0.05, df;6,2) 

Avtex P. promelas survival 
File: a:avtex.2 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:ControlcTreatment 
-------~-----------------~---------------------------------------------------

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL .. FROM CONTROL 
----- -------------------- ------- ------------------ -------~- ---- _o ___ - -------

1 Control 3 
2 50% 603 3 3.054 20.8 7.333 
3 100% 603 3 3.054 :io.8 4. 667 

r 

• 



AR300920AR300920

rtex·P. promelas growth 
Lle: a:avtex.3 Transforin: NO TRANSFORMATION 

ANOVA TABLE 
----- -~-------- ----------------- --~- ----------------------- --·----- ----------------

)URCE DF ss MS F 
-------------------------------- ... -------------------------------- -·------ ---------------
~tween 0.000 0.000 0.1.56 

' Lthin (Error) 6 . 0. 0 05.::--~:::~-------- . 0 . 0 01. 
------- .... _ ------------------....: ~-.;.;-::..;; ...;=-=·-...--=;;;;-..;;-~-=-=--------·-·---__ :,;.;_ __ ,;_---_;~-- .;..~,;... _,_-- _,_ -------------. 
Jtal 8 0.005 
-------------- -·------- ---------------- _" ____ --------------------·---------------- -----

Critical F value = · __ ;~.i4 (0.05,:2,6) 
Since F < Critical F FAIL TO REJECT Ho: All equal 

r 
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Avtex P. promelas growth 
File: a:avtex.3 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho: 
------------------ --·------------------- __ ,__ --- -·- -·-- --------------------

TRANSFORMED MEAN CALCULATED IN 
GROUP .IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------·-------- -------. -----·· 

1 Control 0.440 0.440 
2 50% 603 0.427 0.427 0.558 
3 lOO% 603 0.433 0.433 0.279 

Dunnett table value = 2.34 (l Tailed Value, P=0.05, df=6;2) 

Avtex P. promelas growth 
File: a:avtex.3 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL_ FROM CONTROL 
----- -------------------- ------- --------·- -------- --------·- ------------·-

l Control 3 
2 50% 603 3 0.056 l2.7 0. 013 
3 100% 603 3 0.056 l2.7 0.007 

r 
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~tes P. promelas--growth data 
ile: a: \avtex. 4 ........ Transform: NO 'rRANSFORM 

ANOVA TABLE 

)URCE ss MS F 
-------------------- ----~ ------------------------------------------------------------------
:tween 8 0.017 0.002 2.006 

ithin (Error) 18 0.001 
------------ -.--------~-----: --- ------------------·------ ;.._~ -----------------------------------
:>tal 26 ··o;o36. 
-- --~- -"---~~ ------------ -·---------------- ------------------------------------------- ---­.. 

Critical F value = 2.ST (0.05,8,18) 
Since F < Critical F FAIL TO REJECT Ho: All equal 

, ... 
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Avtea P. promelaa--growth data 
File: a:\avtex.4 -Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
------------------------------------------------------------- -·- -------

TRANSFORMED :MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 
----- ------·------------- ----------- . _____ , ___________ --- ------

1 Cont=l 0.440 0.440 
2 SO% 45 0.477 0.477 -1.375 .. 
3 100% 46 0.483 0.483 ~1. 625 
4 50% 47 0.483 0.483 ~1. 625 
5 100% 47 0.467 0.467 -1-000 
6 50% 601 0.467 0.467 -1.000 
7 100% 601 0.480 0.480 -1.500 
8 50% 602 0.520 0.520 -3.000 
9 100% 602 0.527 0.527 -3.250 

----------------
Dunnett table value ~ 2.58 (1 Tailed Value, P~o.os, df~18,8) 

Avtes P. promelas--growth data 
File: a:\avtex.4 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 2 OF 2 ' Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL EROM CONTROL 
----- -------------------- ------- ---------------- ····------- -----------1 Control 3 

2 SO% 45 3 0.069 l5. 6 -0.037 
3 100% 46 3 0.069 15.6 -0.043 

.. 

4 50%-47 3 0.069 J.5.6 -0.043 
5 100%- 47 3 0.069 15.6 -0.027 
6 50% 601 3 0.069 15.6 -o-. 027 
7 100% 601 ,3 - _Q. 069 15.6 -0.040 
8 50% 602 3 0.069 15.6 -0.080 
9 100% 602 3 0.069 15.6 -0.087 
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EXECUTIVE SUMMARY 

A VI"EX F!BERS 

ROY F. WESTON /'ROJECT AMPHIPOJ; 

QSTPROJECT 

Whole sediment toxicity tests were conducted at QST Environmental Inc. (formerly Envirorimentitl 

Science & Engineering, Inc) in Gainesvilie, Florida, with the freshwater amphipod, Hyalella 

azteca. and the midge, Chirono71UJS tentans, o.n samples collected from the Avtex Fibers Superfund 

Site, Front Royal, Virginia. A total of II site sediments, one field reference sediment, and one 

laboratory control sediment were used in the toxicity tests. After 10 days of exposure, there were 

no significant differences (P=0.05) in the survival and growth of Hyalella azteca between the 

laboratory control sediment and the Reference No.2 sediment from sample station 11-215-00410. 

Survival of Hyalella azreca in the laboratory control and Reference No. 2 sediments was 

significantly different (P=0.05) from survival in sediments from sample stations 11-215-00044, 11-

215-00606 and n-215-00608. Growth of Hyalella azreca in the Reference No. 2 sediment was 

significantly different (P=0.05) from growth in sediments from sample stations, 11-21-00044 and 

11-215-00606. Growth of Hyalella ozteca in sample 11-215-00044 could not be determined duet. 

I 00 percent mortality. After I 0 days of exposure, there were no significant differences (P = 0. 05) 

the survival of Chironomus tentans between the laboratory control sediment and the Reference No. 

2 sediment. Survival of Chironomus tentans in the Reference No. 2 sediment was significantly 

different (P=0.05) from survival in sediments from sample station 11-215-00606 and 11-215~ 

00044. Finally, growth of Chironomus centans in the Reference No. 2 sediment was significantly 

different (P"'0.05) from growth in laboratory control sediment, and sediments from sample station 

11-215-00044, 11-215-00045, and 11-2~5-00606. Percent organic matter of the sediment samples 

used in the toxicfcy tests ranged from 1.0 percent (11-21-00403) to 32.6 percent (11-215-00044). 

Laboratory control and Reference No. 2 sediments percent organic matter were <0.5 percent and 

4.0 percent. respectively. 

2 
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1.0 INTRODUCTION , 

A VTEX FIBERS 
ROY F. WESTON PROJECT AMPIIIPODS 

QST PROJECT 13197225.{)100.3100 

Whole sediment toxicity tests were conducted at QST Enviromnentallnc. (formerly Environmental 

Science & Engineering, lnc.) with sediment satnples collected from the Avtex Fibers Superfund 

Site, Front Royal, Virginia, to determine the relative t:oxicitiesof the test samples. The test 

organisms used for toxicity tests was the freshwater amphipod, Hyalella azteca and the midge, 

Chironomus tentans. The effect criteriafor the toxicit'J tests were survival and growth (measured as 

dry weight and/or length): 

The tests were conducted following EPA Guid~line EPA/600/R-9.4/024 entitled: Methods for 

Measuring the Toxicity and_ Bioaccumulation of Sediment~ksofi_aled Contaminants with Freshwater 

Invertebrates (EPA, 1994), Roy F. Weston, Inc. test guidelines, and QST in-house standard 

operating procedures. All of the original raw data pertaining to this study are maintained at QST, 

404 SW !40th Street, Newberry, Florida 32669-3000. 

2.0 MATERIALS AND METHODS 

2.1 TEST SAMPLES 

Test sediments were collected from the Avtex Fibers Superfund Site, Front Royal, Virginia, by 

Roy F. Weston, Inc. personnel on May 13 through 15, 1997, and were re~eived on ice at the QST 

Gainesville laboratory on May 15 through 17, 1997. The test satnples, identified as 11-215-00044, 

11-215-00045, 11-215-00402, 11-215-00403, ll-215-00404, 11-215-00405; 11-215-00407, 11-

215-00410 (field reference), ll-215"00605, 11-215-00606, 11-215-00607, and 11-215-00608, were 

received in quantities ofaj:>proxifuately 4 kilogratns ( 4 x I Kg) each. Additional satnples were 

received in 8 ounce glass containers for organic matter determination. The locations of the above 

satnples are cross-referenced in the tables at the end of this report. Upon receipt, the coolers were 

opened and· the contents checked against the chain-of-·custody sheets to ensure that all the recorded 

satnples were present. The temperature of representative samples was measured because no 
' ' 

temperature blanks were provided in the coolers. Any observations made during the satnple receipt 

and log-in operations were recorded in the satnple receipt logbook. 

5 
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A VTEX FIBERS 
ROY F. WESTON PROJECT AMPHIPOr. 

QSTPROJECT 

The laboratory control sediment ilsed for the whole sediment bioassays was collected by QST 

personnel from Marineland, Florida. The site from which the laboratory control sediment was 

collected has been proven to be uncontaminated in previous tests. Chain-of-custody and other 

traffic information pertaining to the samples are presented in Appendix A. All samples were stored 

in a refrigerator "al: 4 ± 2 •c during the testing period. 

2.2 OVERLYING WATER 

The water used as dilution or overlying water for the H. azteca tests was hard freshwater with a 

hardness of approximately 138 mg/L as CaC03• The water was obtained from a detlJ> well located. 

at the test site and was diluted with deionized water to achieve the desired hardness. Overlying 

water for the C. tentans tests was reconstituted freshwater with a hardness of approximately 79 

mg/L as eaco,. 

2.3 TEST ORGANISMS 

The tests were conducted using juvenile (second or third instar, 2-3 mm long) H. azteca and seco­

or third instar C. tentans. H. azteca were obtained from Chesapeake Cultures, Hayes, VA and C. 

tentans were obtained from Aquatic Biosystems, Fon Collins, CO. The suppliers' breeding and 

holding conditions, such as temperature and water hardness, were similar to those of the testing 

conditions. The test organisms were held approximately 24 hours in the laboratory prior to use in 

testing. Test organisms were acclimated to any differences in water chemistry by diluting the 

receiving water with test dilution water to 50 percent of receiving water. All H. azteca and C. 

tenrans used in the tests appeared to be normal and healthy at test initiation. 

2.4 TEST DESIGN 

Prior to use "in testing, the sediment samples were thoroughly homogenized in glass soning pans to 

remove stones, plant debris, and indigenous organisms. Sediments were then pressed sieved 

through a 0.5 mm mesh screen to remove any indigenous organisms. Any observations made 

during the homogenization and sieving processes were recorded on a daily log sheet. The test 

vessels used for the bioassays were 470 niL glass jars (13 em height and 7 em diameter). 

6 
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A VTEX FIBERS 
ROY F. WESTON PROJECT AMPHIPODS 

QST PROJECT 131!17225-<!1()().3100 

Appro:>.:imately 100 grams of tes(field reference~ or labOratory control sediment were introduced 

into the test chambers and uniformly leveled. One-hw1dred and seventy-five milliliters (175 mL) of 

. overlying water wereacided 10 each te~u:llamber to provide a ratio_of I part sediment to I. 75 parts 

overlying water. The test chambers were then allowed to .settle overnight without aeration. After 

the settling period, th~ overlying water was renewed and the initial water quality measurements 

were taken prior to loading the test organisms. 

The test organisms were randomly added to the individual test vessels, loading only one replicate at 

a time until loading was complete. The Whole sediment tests were conducted using eight replicates 

of ten organisllls per replicate for a total of 80 H. azteca and 80 C. tentans per sample. The test 

vessels were labeled with the site sample number and the replicate number (A through H), and the 

test area was identified by the project manager, projec:t number, test type and schedule. 

The duration of the static-renewai test was 10 days during which the overlying water in each 

replicate exposure chamber was renewed twice daily. During renewals, approximately 75 percent 

of the overlying water was siphoned through a 0 .J mrn mesh sieve. Any test organisms trapped in 

the sieve were piperted back into the appropriate test chamber. New overlying water was then 

slowly added tothe test chamber while diverting the flow onto the side of the test chamber to 

minimize resuspension orthe sediments. Hyalella azteca were fed 1.5 mL per replicate of 

yeast/trout chow/cereaUeave.smiltture (Aquatic Biosystems,Fort Collins, Colorado) daily, 

. supplemented with I feeding of rabbit chow and algae. Chironomus tentans were fed tetranlin (That 

· - Fish Place, Lancaster, PA) and cereal leaves (Sigma Chemical Company, St. Louis; MO) once 

daily. The feeding schedules were suspended temporarily and the _test vessels cleaned if excess food 

was observed on the surface of-the sediment. Aftet: cleaning the test chambers of excess food and 

assessing water quality, feedings were resumed. 

The tests were conducted in a waterbath adjusted to maintain.a temperature of 23 ± I •c under 

fluorescent lighting with a qaily photoperiod of 16 hours of light under anlbient laboratory 

illumination (790 Lux) and 8 hours of darkness. After 24 hours of exposure, all of the test. 

7 
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chambers were aerated at a rate of approximately 60-80 bubbles per minute throughout the duration 

of the test to maintain dissolved oxygen (DO) levels above 4 mg/L. Temperature, pH and DO were 

measured daily, and alkalinity, ammonia and conductivity were measured at the beginning and end 

of the test. Water quality measurements were taken with the following instruments: temperature­

Fisher Scienti.fic digital thermocouple; pH-SA 290A Orion pH meter with an Orion 91-57 triode; 

dissolved oxygen-YS1, Model 57 DO meter; conductivity-YSI, Model 33 SCT conductivity · 

meter; ammonia- Orion Model290A ammonia meter equipped with a Model95-12 ammonia 

electrode; alkalinity "and hardness-EDT A titration method.- All instruments used to perform the 

water quality measurements were calibrated prior to use. 

The test chambers were observed daily for organiSI!\ entrapment at the surface of the overlying 

water, and sediment avoidance. At test termination, the overlying water was swirled to resuspend 

the top few centimeters of sediment, and then poured onto a 0.5 mm Nytex screen to collect and 

enumerate the surviving test organisms. The remaining sediment was poured onto a 0.50 mm Nytex 

screen sieve and observed in a glass tray over fluorescent lighting to collect any organisms not -previously detected. 

At the termination of the tests, surviving H. azteca were preserved in a formalin solution for 

grov.'th determinations. Growth of individual surviving H. azteca was measured as length in 

millimeters with the aid of a dissecting microscope equipped with a micrometer. Growth (as group 

dry weight in milligrams) of the surviving H. azteca and C. tentans was measured for each 

replicate by placing the organisms in pre-weighed, dried aluminum pans and drying in a Blue M 

oven (Blue Island, Illinois) at 60 'C for 24 hours. After drying. the organisms were allowed to cool 

in a desiccator and the group weights of each replicate were measured on a Scientific Products SIP 

180 analytical balance. The group dry weights of the replicates of each site, field reference. and 

laboratory control Satnple were used to obtain mean weights per surviving organism. 

8 
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Ninety-six-hour reference toxicant tests, using cadmium chloride (CdCI:z) as the reference toxicant, 

were performed concurrently with the sub-chronic toxicity tests to determine the sensitivity of the 

test organisms. Concentrations of CdCI2 selected for the reference toxicant tests were 0 (control), 

8, 16, 32, 64 and 128 p.g/L for H. azteca, and 0 (control), 125, 250,500, 1,000, and 2,000 p.g/L 

1 for C. tentans. Ten~otganismi; were·used per coneeritratioll-wilh no replication and the reference 

toxicant tests were performed under similar conditions as the sub-chronic toxicity tests. 

2.6 DE'l'ERMINATION OF ORGANIC CONTENT 

The percent organic matter contents of the reference, laboratory control, and test sediments were 

determined using the_guidelines in Standard Method of Test for Derermination of Organic Content 

i"n Soils by Loss on lgnitioiz,TAASHTO DESIGNATION: T 267-86). Samples were oven dried at 

110 'C toconstanf weight and then allowed to cool at roolll temperature. Aliquots of the dried 

samples were heated in a crucible for 6 hours at 445 ± I 0 'C, cooled, and the percent organic 

· matter determined by difference. 

3.0 STATISTICAL ANALYSIS 

Mean survival and growth data were evaluated by a statistical comparison of the site samples with 

the laboratory contml and_!he field reference sediments usi!lg appropriate statistical procedures. 

Analysis of variance followed by Dunnett's t-test (Sne(jecor ~11d_Cochran, 1980) were used to 

determine statistical significance. The median lethal concentration (LC,.,), the concentration of 

reference toxicilfit lethal to 50 percent of the test pop!Jlation under the specified conditions of 

e;:cposure, was· calculated using the Trimmed Spearman-Karber Statistical Computer Program 

(Hamilton et. al., 1977). 

9 
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4.0 RESUI..TS AND DIScusSION 

4.1 WHOLE SEDIMENT TOXICITY TEST 

A summary repon of the whole sediment toxicity tests is provided in Table 1. The test sediments 

exhibited a strong to moderate odor. Debris, including stones, decaying plant material, and 

indigenous organisms were removed from the site and field reference sediments prior to use in 

testing. Indigenous organisms removed from the site sediments included clams (11·215-00403 and 

11-215-00407), insect larvae (11-215-00608), crickets (11-215-00403), and chironomids (11-215-

00402, 11-215-00404, 11-215-00407, 11-215-00410, 11-215-00605, and 11-215-00606). Samples 

11-il5-605 and 11-215-606 exhibited a strong petroleum odor. 

Results of the exposure water quality parameter measurements are presented in Tables 2 and 3 for 

H. azJeca and C. tentans, respectively. Test conditions, including lighting, conductivity, ammonia, 

alkalinity, pH, dissolved oxygen, and temperature remained at acceptable levels throughout the 

testing period. Test temperature ranged from 22.1 to 24.0 •c, pH ranged from 7.5 to 9.1 standard 

units. DO ranged from 6.0 to 8.6 mg/L and solution conductivities ranged from 265 to 880 e 
!'mhos/cm for all exposures throughout the duration of the test. Ammonia nitrogen concentrations 

ranged from less than the reponing limit (0.10 mg/L) to 3.0 mg!L (Tables 2 and 3). Light intensity 

over the test area was measured to be 790 Lux. Copies of the relevant raw data penaining to the 

toxicity tests areprovided in Appendices Band C for H. azteca and C. tentans, respectively. 

Survival and growth data for H. azJeca after the 10-day exposure period are presented in Table 4. 

After I 0 days of exposure, survival of H. azteca-jn the site samples ranged from 0 percent (sample 

11-215-00044) to 100 percent (sample 11-215-00404). Laboratory control and reference No.2 

sediment survivorship was 93 and I 00 percent, respectively. Survival of H. azJeca in the laboratory 

control sediment was not significantly different (P=0.05) from survival in the reference No. 2 

sediment. Survival of Hyalella azJeca in the laboratory control and Reference No. 2 sediments was 

significantly different (P=0.05) from survival in sediments from sample stations 11-215-00044, 11-

215-00606 and .11-215-00608. Growth of Hyalella azteca was measured as length, in millimeters, 

and weight, in milligrams. There were no significant differences (P=0.05) in growth, measured as 

10 
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length and dry weight of H. azteca between the laboratory control sediment and the reference No. 
. . 

2 sediment. Growth, measured as length of Hyalella azteca in the laboratory control and Reference 

No. 2 sediments was significantly different (P=0.05) from growth in sediment from sample station 

11-215-00606. Growth o(Hyalella azteca in sample 11-215-00044 could not be determined due to 

100 percent mortality. 

Survival and growth data for C. tentansafter!he JO-day exposure period are presented in Table 5. 

After 10 days of exposure, survival of C. tentans iri the site samples ~ged from 10 percent 

(sample 11-215-00606) to "86percent (sample 11-215-00404). Laboratory control and reference No. 

2 sediment survivorship were 83 and 71 percent, respclctively. There were no significant 

differences (P;=0.05) in the survival of C. tentans between the laboratory control sediment and the. 

reference No. 2 sediment. Survival of C. tentans in the laboratory control sediment was 

significantly different (P=0.05rfrom survival in sediments from sample stations 11-215-00044, 11-

215-00045, 11-215-00405, 11-215-00606:fnd 11-215-00607. However, survival of C. tentans in 

the reference No .. 2 sediment was signifiCantly different (P=0.05) from survival in sediments from 

only 2 sample stations, 11-21-00044 and 11-215-00606 (Table 5). 

Growth, measured as dry weight of C. tei!tans, ranged from 0.223 mg/organism (sample 11-215-

00044) to 1.729 mg/organism (sample 11-215-00404). Lalloratory control and reference No.2 

·sediment dry was 0.62 and 1.119 mg/organism, respectively.Laboratory control and Reference 

No. 2 sediment mean growth were within the acceptance limits (0.60 mg/organism) for this test 

(EPA, 1994)." Growth of Chirononiris rencans in the Reference No.2 sediment was significantly 

(iifferent (P=0.05) from growth in the laboratory control sediment, and sediments from sample 

station 11-215-00<l4.4,11-215-00045, and 11-215-006ll6(Table 5). 

Behavioral observations recorded during the test included sediment avoidance, organism emergence 

from the sediment, organisms at the surface of !lie overlying water, lethargy, and amplexus 

(reproductive behavior of H. azteca noted at test termination). 

11 
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The 96-hour LC,o for the H. azteca reference toxicant test was calculated to be 17.15 p.g CdC12/L 

with 95 percent confidence limits of 13.83 to 21.26 p.g/L and that for C. te111a11S was calculated to 

be 512.53 p.g CdCl2/L with 95 percent confidence limits of 396.84 to 661.95 p.g/L. The LC"' 

values fall within the normal sensitivity ranges of the test organisms used at QST. Copies of the 

reference tox.icant test raw data and statistical reports are provided in Appendix D. 

4.3 DETERMINATION OF ORGANIC CONTENT 

The results of organic matter analysis and moisture content determination of the test, reference and 

laboratory control sediments are presented in Table 6. Percent organic matter of the sediment 

samples used in the tox.icity tests ranged from 1.0 percent (11-21-00403) to 32.6 percent (11-215-. 

00044). Laboratory control and Reference No.2 sediments percent organic matter were <0.5 

percent and 4.0 percent, respectively. Copies of the raw data for the organic content determinations 

are provided in Appendix E 

5.0 CONCIJ!SION 

Under the conditions of the 10-<lay srudy, survival of H. azteca in the laboratory control and 

Reference No. 2 sediments was significantly different (P=0.05) from survival in sediments from 

sample stations 11-215-00044, 11-215-00606 and 11-215-00608. Growth of Hyalella azteca in the 

Reference No. 2 sediment was significantly different (P=0.05) from growth in sediments frorri 

sample stations, 11-21-00044 and 11-215-00606. Growth of Hyalella azteca in sample 11-215-

00044 could not be determined due to 100 percent mortality. Survival of C. tentans in the 

laboratory control sediment was significantly different (P=.0.05) from survival in sediments from 

sample stations 11-215-00044, 11-215-00045, 11-215-00405, 11-215-00606 and 11-215-00607. 

However. survival of Chironomus tentans in the Reference No. 2 sediment was significantly 

different (P=0.05) from survival in sediments from only two sample stations, 11-215-00606 and 

11-215-00044. Growth of Chironomus tentans in the Reference No. 2 sediment was significantly 

different (P=0.05) from growth in laboratory control sediment, and sediments from sample station 

11-215-00044, 11-215-00045, and 11-215-00606. Percent organic matter of the sediment samples 

12 
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used in the toxicity tests ranged from 1.0 perceitt (11-21-00403) to 32.6 pertent (ll-215-ooo44). 

Laboratory control and Reference_No. 2 sediments percent o~ganic matter were <0.5 percent and 

4.0 percent, respectively. 
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Table I. Summary Report for the Avtex Fibers Superfund Site Whole Sediment Toxicity Tests 
With Hyalella azteca and Chironomus tentans 

Percent Survival 
Location Sample ID 

Hyalella azteca Chironomus tentans 

Lab control Control 93 83 

11-215-00044 Sulfate Basin No. 5 0* 19* 

11-215-00045 Fly Ash Basin No. 4 88 47' 

ll-215-00402 BMI-2 99 81 

11-215-00403 BMI-3 98 78 

11-215-00404 BMI-4 100 86 

!1-215-00405 BMI-5 91 59' 

11-215-00407 BMI-1 99 83 

11-215-00410 Reference No. 2 100 71 

11-215-00605 . Sulfate Basin No. I 98 80 

11-215-00606 Emergency Pond 53* 10* 

11-215-00607 Polishing Pond 91 58' ' 

II -215-00608 Viscose Creek 44* 85 

*S!gfiificantly different (P=0.05) from laboratory control and reference No. 2 sediment. 
'Significantly different (P=0.05) from laboratory control sediment only 

14 
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Table 2. 

Sample ID 

Control 

11-215-00044 

11-215-00045 

11-21.5-00402 

11-215-00403 

11-215-00404 

11-215-00405 

11-215-00407 

11-215-00410· 

11-215-00605 

11-215-00606 

11-215-00607 

11-215-00608 

AVTEX FffiERS 
ROY F. WESTOfi PROJECT #3347-041-001-1215 

. QST PROJECT #3197225-0100-3100 

Water Quality Measurement Ranges' of Overlying Water During a 10-Day Toxicity test Using Whole Sediment From The Avtex Fibers 
Superfund Site, Front Royal, VA, With Hya/ella azteca 

. 

Location oo• Temperature pH Hardness mg/L Alkalinity mg/L Conductivity Ammonia 
(mg/L) ("C) (s.u.)' as CaCO, as caco, (j.<mhos/cm) (ppm as N") 

Lab control 7.8-8.6 22.1-23.0 7.5-8.2 130-140 138-140 265-270 <0.10 

Sulfate Basin No.5 7.2-8.4 22.2-23.2 7.8-8.2 149-155 194-200 270-300 <0.10 

Fly Ash Basin No.4 6.9-8.3 22.2-23.1 7.5-8.0 165-170 141-150 330-365 <0.10 

BMI-2 6.8-8.1 22.4-23.2 7.6-8.4 147-150 1%-200 370-390 0.35-0.50 

BMI-3 7.5-8.2 22.2-24.0 7.8-8.3 129-140 155-160 330-380 <0.10 

BMI-4 7.4-8.2 22.3-23.2 7.6-8.2 176-190 190-230 345-380 1.77-2.0 

BMI-5 6.2-8.3 22.2-23.0 7.7-8.1 162-170 165-180 330-355 0.39-0.50 

BMI-1 6.8-8.2 22.4-23.3 7.5-8.3 154-160 171-190 3W-335 1.85-2.0 

Reference No. 2 7.2-8.4 22.3-23.2 7.6-8.0 160-162 151-160 295-310 <0.10 

Sulfate Basin No.I 6.8-8.3 22.2-23.7 7.5-8.4 143-150 188-195 355-380 2.67-3.0 

Emergency Pond 7.2-8.3 22.2-23.4 7.8-8.3 143-151 190-205 350-375 1.0-1.65 

Polishing Pond 7.0-8.2 22.4-23.4 7.6-8.4 160-166 184-200 340-380 2.53-3.0 

Viscose Creek 6.3-8.3 22.3-24.0 8.6-9.1 119-125 290-305 800-880 <0.10 

'Range of II measurements for DO, pH, and temperature. Hardness, alkalinity, conductivity and ammonia measured at beginning and end of test. 
'DO = dissolved oxygen; · 
cs. u. = standard units; 
'N = nitrogen. 

15 
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Table 3. 

Sample ID 

· Conlrol 

11-215-00044 

11-215-00045 

11-215-00402 

11-215-00403 

11-215-00404 

11-215-00405 

11-215-00407 

11-215-00410 

11-215-00605 

11-215-00606 

11-215-00607 

11-215-00608 

A VTEX PIBBRS 
ROY F. WESTON PROJECT IJ347.Q.II.()OI-121S 

QST PROJBCT IJimlS-0100-3100 

Water Quality Measureme"'t Ranges' of Overlying Water During a 10-Day Toxicity Tes,t Using Whole Sediment From The Avtex Fibers 
Superfund Sl'le, Fron,t Royal. VA, Wilh Chiro11omus tmtans 

Location oo• Temperature pH Hardness mg/L Alkalinity mg!L Conductivity Ammonia 
(mg!L) ('C) (s.u.)' liS caco, 115 caco, (~mhos/em) (ppm as N') 

Lab conlrol 7.8-8.4 22.3-23.3 7.6-8.2 79-84 63-74 340-355 <0.10 

Sulfale Basin No.5 6.0-8.2 22.3-23.2 8.0-8.3 140-155 150-160 260-285 <0.10 

Fly Ash Basin No.4 7.3-8.4 22.3-23.2 7.8-8.1 150-155 165-185 330-335 0.10-0.50 

BMI-2 6.8-8.4 22.2-23.2 7.8-8.2 127-155 160-200 340-390 <0.10 

BMI-3 6.9-8.5 22.2-23.2 7.8-8.2 120-140 135-140 330-380 <0.10 

BMI-4 6.7-8.2 22.3-23.2 7.7-8.0 150-180 155-190 340-385 1.70-2.0 

BMI-5 7.0-8.2 22.3-23.3 7.9-8.2 135-160 160-185 360-365 <O.iO 

BMI-1 6.0-8.3 22.2-23.2 7.7-8.2 150-170 175-200 300-350 1.0-1.5 

Reference No. 2 6.0-8.3 22.3-23.2 7.8-8.2 160-165 150-160 260-290 <0.10 

Sulfate Basin No. I 7.0-8.2 22.3-23.2 8.1-8.5 120-140 140-155 300-310 <0.10 

Emergency Pond 7 .2-8. I 22..3-23.3 8.0-8.3 120-125 160-175 300-340 2.0-2.0 

Polishing Pond 7.6-8.4 22.3-23.1 7.8-8.1 160-175 160-180 300-350 0.5-2.5 

Viscose Creek 6.0-8.2 22.2-23.2 8.7-9.1 110-125 250-285 800-850" <0.10 

'Range of 11 measurements for DO, pH, and temperature. Hardness, alkalinity, conductivity and ammonia measured at beginning and end of test. 
'DO = dissolved oxygen; 
•s.u. = standard unils; 

• 
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Table 4. Survival and Growth of Hyalella azteca Exposed to Whole Sediments From the Avtex 
Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test (Page 1 
of 4) 

No,. Alive Average Growth 
Sample ID Location REP' (% Survival) 

Length (nun) Dry Weight (mg) 

CONTROL Lab Control A 5 3.1 0.18 
B 10 3.0 0.18 
c 10 3.0 0.19 
D 9 3.0 0.20 
E 10 3:0 0.20 
F 10 3.0 0.19 
G 10 3.1 0.16 
H lQ 2..ll ll...ll 

74 (93) 3.0 0.19 
' 

11-215-00044 Sulfate Basili No. 5 A 0 NM' NM 
B 0 NM NM 
c ' 0 NM NM 
D 0 NM NM 
E 0 NM NM 
F 0 NM NM 
G 0 NM NM 
H _Q NM NM 

0 (O)b 

11-215-00045 Fly Ash Basin No. 4 A 7 3.1 0.21 
B 10 3.0 0.15 
c 10 3.1 0.17 
D 10 3.0 0.19 
E 8 2.9 0.14 
F 10 3.0 0.18 
G 8 3.1 0.18 
H 1 .ll !U± 

70 (88) 3.0 0.17 

11-215-00402 BMI-2 A !0 3.2 0.26 
B !0 3.3 0.18 
c !0 3.4 0.26 
D !0 3.3 0.21 
E 10 3.2 0.21 
F 10 3.1 0.23 
G 9 3.4 0.28 
H lQ u ll..afi 

79 (99). '3.3 0.25 
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Table 4. Survival and Growth of Hyalella azteca Exposed to Whole Sediments From the Avtex 
Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test (Page 2 
of4) 

No. Alive ·-· 
Sample ID Location REP' (% Survival) 

T _., (mm) Dry : (m2) 

II-215-00403 BMI-3 A 9 3.0 0.14 
B 10 2.8 0.12 
c 10 3.1 0.21 
D 10 3.0 0.15 
E 10 3.1 0.23 
F 10 2.9 0.15 
G 10 3.1 0.18 
H .2 ~ 

Q.J.2 
78 (98) .0.17 

II-215-00404 BMI-4 A 10 3.6 0.30 
B 10 3.4 0.29 
c 10 3.7 0.40 
D 10 3.5 0.31 
E 10 3.4 0.34 
F 10 3.2 0.35 
G 10 3.5 0.37 
H 

:(100) ~ !Uli 
0.34 

11-2!5-00405 BMI-5 4 A 8 3.0 0.19 
B 10 3.1 0.19 
c 8 3.2 0.16 
D 10 3.2 0.19 
E 10 3.1 0.20 
F 10 3.2 0.21 
G 10 3.3 0.25 
H .1 ll Q.2l 

73 (91) 3.2 0.20 

11-215-00407 BMI-1 A 10 3.1 0.30 
B 10 3.3 0.31 
c 10 3.4 0.28 
D 10 3.4 0.33 
E 9 3.4 0.28 
F 10 3.2 0.31 
G 10 3.1 0.22 
H ~ (99) ~ ~ 

18 
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Table 4. Survival and Growth of Hyaiella azteca Exposed io Whole Sedinients From the Avtex · 
Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test (Page 3 
~~ . 

No. Alive Avel"ll e Growth 
SampleiD Location REP' (% Survival) 

Length (mm) Dry Weight (mg) 

I 1,215-00410 Reference No. 2 A 10 3.0 0.13 
B 10 3.0 0.19 
c 10 3.0 0.18 
D 10 2.9 0.12 
E 10 3.0 0.17 
F 10 3.0 0.17 

' G 10 3.0 0.25 
H 10. u Q.U 

80 (100). 3.0 0.18 

11-215-00605. Sulfate Basin No. I A 8 3.2 0.18 
B 10 3.2 0.19 
c 10 3.3 0.23 
D. 10 3.1 0.22 
E 10 3.0 0.20 
F 10 3.3 0.23 
G 10 :u 0.20 
H ..10. ll Q..Z2 

78 (98) 3.2 0.22 

11-215-00606 Emergency Pond A 5 2.7 0.10 
B 9 2.4 0.11 
c 2 2.7 0.10 
D 6 2.6 0.17 
E 5 2.9 0.12 
F 10 2.7 0.15 
G I 2.4 0.20 
H !! .. 2& w 

42 (53)' 2.6 0.14 

11-215-00607 Polishing Pond A 10 3.1 0.23 
B 10 3.0 0:19 
c 10 2.9 0.12 
D 9 3.0 . 0.13 
E 10 3.0 0.19 
p 9 3.0 0.19 
G 8 3.1 0.21 
H .1 u !!.12 

73 (91) 3.0 0.18 

19 



AR300943AR300943

' 

A VTEX FIBERS 
ROY F. WESTON PROJEcr AMPHIPO~ 
· QST PROJEcr 13197225-<!100-3~ 

Table 4. Survival and Growth of Hyalella azteca Exposed to Whole Sediments From the A vtex 
Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test (Page 4 
of 4) 

No. Alive Average Growth 
Sample ID Location REP" (% Survival) 

Length (mm) Dry Weight (mg) 

11-115.()()608 Viscose Creek A 4 
B 4 
c 7 
D 5 
E 6 
F 5 
G I 
H ~ 

35 (44)' 

• Ten organisms exposed per replicate (REP). 
• Significantly different (P<0.05) from laboratory control sediment. 
'NM =not measured due to 100 percent mortality. 

20 

2.8 0.10 
3.2 0.20 
3.1 0.14 
2.6 0.12 
3.0 0.18 
2.7 0.14 
2.5 0.10 
.:u ll..2l! 
2.9 0.15 
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A vrEX FIBERS 
ROY F. WESTON PROJECT AMPHIPODS 

QST PROJECT #31~100-3100 

Table 5. Survival and Growth of Chironomus tenttms Exposed to Whole Sediments From the 
Avtex Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test 

· (Page 1 of 4) 

Sample ID Location REP' No. Alive (% Survival) Mean Dry Weight (mg) 

CbNTROL Lab Control A 9 0.83 
B 9 0.62 
c 7 0.54 
D 7 0.59 
E 8 0.76 
F 8 0.55 
G 8 0.56 
H 10. !!..a 

66 (83) 0.62 

11·215.()()()44- Sulfate Basin No. 5 A 0 NM' 
B 2 0.30 
c 1 0.20 
D 3 0.20. 
E 5 0.16 
F 2 0.25 
G 1 0.20 
H ..1 ~ 

IS (19)" 0.22 

ll-2!5.:ooo45 Fly Ash Basin No. 4 A 4 0.18 
B 6 0.30 
c 6 0.15 
D 7 0.30 
E 4 0.33 . 

F 6 0.28 
G 8 0.35 
H li .!UZ 

47 (59)b 0.28 

11-215-00402 BMl-2 A 7 1.80 
B . 8 1.45 . 
c 10 1.32 
D 8 1.53 
E 9 1.34 
F 7 1.73 
G 8 1.20 
H a 1M 

65 (81) 1.53 

. 
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A VTEX FIBERS 
ROY F. WESTON PROJECT AMl'HIP<D~ 

QSTPROJECT 

Table 5. Survival and Growth of Chironomus tentans Exposed to Whole Sediments From the 
Avtex Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test 
(Page 2 of 4) 

ID T. REP' No.AJive (% Mean Dry . (mg) 

11-215..()()4()3 BMI-3 A 6 1.00 
B 10 1.02 
c 8 1.18 
D 8 1.05 
E 9 1.08 
F 8 0.80 
G 8 0.84 
H ~ !l..8f! 

62 (78) 0.98 

11-215-00404 BMI-4 A 7 1.86 
B 9 1.47 
c 10 1.41 
D 8 2.00 
E 9 1.90 --

F 8 2.11 
G 10 1.30 
H _a .L1l! 

69 (86) 1.73 

11-215..()()4()5 BMI-5 A 8 0.69 
B 4 0.90 
c 5 1.04 
D 4 0.75 
E 6 1.18 
F 8 0.68 
G 7 0.99 
H ~ Q.,M 

47 (59)b 0.88 -

11-215.()()407 BMI-1 A 7 2.46 
B 7 1.94 
c 9 1.76 
D 6 . 1.57 

E 10 1.75 
F 7 1.73 -

G 10 1.43 
H lQ .L1l! 

66 (83) 1.80 

22 
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A VTEX FIBERS 
ROY F. WESTON PROJECT AMPHIPODS 

QST PROJECT #3197225-()100-3100 

Table 4. Survival and GrowQJ. of Chironomus tentans Exposed to Whole Sediments From the 
Avte;x:· Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test 
(Page 3 of 4) 

Sample ID Location REP' No. Alive (% Survival) Mean Dry Weight (mg) 

11-215-00410 Reference No. 2 A 6 1.67 
B 8 0.99 
c· g 0.96 
D 4 1.25 
E g 0.86 
F 8 0.85. 
G 7 1.41 
H a !l..2fi 

57 (71) 1.12 

11-215-00605 Sulfate Basin No. I A 9 0.84 
B 7 1.30 
c 10 0.89 

- D 6 0.98 
E 9 1.24 
F 8 1.06 
G 10 0.93 
H .2 ua 

64 (80) 1.07 

11-215-00606 Emergency Pond A I 0.50 

• B I 0.30 
c 0 NM 
D 2 0.25 
E 0 NM 

. F 4 0.33 
G 0 NM 
H Q NM 

8 (to)• 0.35 

11-215-00607 Polishing Pond A 5 1.62 
B 8 1.06 
c 6 1.40 
D 5 !.54 
E 6 1.10 
F 5 1.32 
G 5 . 1.50 
H 2 .l...J2 

46< 58)b 1.36 
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A VTEX FIBERS 
ROY F. WESTON PROJECT AMPHlPOI 

QST PROJECT #3 

Table 4. Survival and Growth of Chironomus tenrOJIS Exposed to Whole Sediments From the 
Avtex Fibers Superfund Site, Front Royal, Virginia, During a 10-Day Toxicity Test 
(Page 4 of 4) 

Sample ID Location REP' No. Alive (% Survival) 

11-215-00608 Viscose Creek A 7 
B 9 
c 9 
D· 9 
E 8 
F 9 
G 7 
H lQ 

68 (88) 

• Ten organisms exposed per replicate (REP). 
• Significantly different (P .::;_0.05) from laboratory control sediment. 
'NM =not measured due to 100 percent mortality. 

24 

Mean Dry Weight (mg) 

1.14 

' 1.26 
1.09 
0.83 
1.19 
1.37 
1.04 
.Ll2 
1.15 
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A VTEX FIBERS 
ROY F. WESTON PROJECT AMPillPODS 

QST PROJECT #3197225-0100-3100 

Table 6. Results of Organic Content and Moisture Analysis for the Sediments From the Avtex 
· Fibers Superfund Site, Front Royal, Virginia, Used in the Toxicity Tests 

Sample ID Location Percent Moisture Percent Organic Matter 

Lab control Control 20 <0.50 

11-215-00044 
- ---- ---- Sulfate Basin No. 5 84.3 32.6 

11-215-000il5 Fly Ash Basin No. 4 54.6 13.8 

11-215-00401 * Reference* 71.5 12.2 

11-215-00402 BMI-2 37.4 4.5 

11-215-00403 BMI-3 21.4 1.0 

11-215-00404 BMI-4 27.8 2.0 

11-215-004.05. --~ BMI-5 28.7 2.2 

11-215-00406*. BMI-6* 22.1 1.0 

11-215-00407 BMI-1 43.9 4.8 

11-215-00410 Reference No.2 34.6 4.0 

11-215-00605 
~ 

Sulfate Basin No. 1 67.5 10.2 

11-215-00606 .. Emergency Pond 25.1 1.9 

11-215-00607 
. .. 

Polishing Pond 69.6 .· 9.8 - -

11-215-00608 
·-. 

Viscose Creek 38.4 5.7 

*Not used for toxiCity testing. -

25 
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Appendix A: Chain-of-Custody and Traffic Information 

26 
• 



AR300950AR300950

USEP~ 1. 
REAC, Edlsoo, NJ 

Conlllcl: Marl< H~ston 

{!Q!) 321-4285 ! 

' 
WOlf: 03347-041-001-121s.<l1 

EPA Contnoct 68-C40022 

'Specllllnotructlono: 

e 
CHAIN OF CUSTODY RECORD 

Project Name: Av1ex flberll S~o 

Loca11on: · Fron1 Royal, Va 

· S~e Phone: 
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1 ·--- ----- - -
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USEPA ERT 

i 
• 
i 
I 

' 

I 

' ' 

REAC, Edloon, NJ 

Conlact: Mille HuMin 

~)321-421'l5 

WOI: 03347-041.QJ1-1215-01 

EPA Contnocl e8-C40022 

lAB. 

.r E 
• ·F 
-0 

~H 

' ' I 

' .............. ~-. 

- --- ---!---

' - .. .L 

T•g s .• mpf,DI 

11-215-00410 

. 11-215-00410 

11-21&00410 

11-215-00410 

,, Roi~Kenee No. 2 

: Rorerence No. 2 

: Rorerence No. 2 

' Rererence No. 2 

.. i 

CHAI!N OF CUSTODY RECORD 

, Se<llineni 

! S«<lmont 
! SttdffM,ni 

: Sedlmonl 

Projocl N:o:mo; A'lt.x Flbo<a SltiJ 

Looollon: Frool Royol. Vo 

s.~. Phone: 

' Anl:tyoi• Req11uted 

· · j H.Uieca 'foidciiy thi 
I 
i H.az:leca Toxlclly THI 

! c.l~na toX!cliY teol 
i ! C.lonlans Toxlclly Toot 
• j 
'' ' ' ~ ..... 
i 
~- ---. 

' 

' 

coc, 1-215-022 

PIIQll No.: _g_ o1.£ 
Coolor 1:005172 

Lab: ES.E, lno. 
~:Joe 0...00.. YIIYI 

(352) 332-3318 

·t··- --
~----

! 
!······· 

-1--·-······ 
t···-----··· 
I "l"''"". - . ----- .. ---- ..... -·--·-·····-·····' 

-+-----
I 

''' :r::::_ ::~.: 
' )_ ''''''' ----

i I .. -- .. +-·---------- .... !---- --- -- . 
I i 

,, ~~:::= -. i --- --' :--------·= 
.... . . . --------- "" ... ) ..... . 

' ' ----r----------
________ •• r:=•••- -
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USEPA 

REAC, Edison, NJ 

Conlltcl: Mor1< HllSton 

(!Q!) 321-4285 

WOII: 03347-041.001-1215-01 

EPA Co<ilrac168-C4-0022 

Tag 

t. i:J ~ i 1-215-i:IJ«J.! 

l·· 
!H . 11-215-00«1.! 
' : 11-21s.tx:i4o3 1i:J 

I : 11-215-00403 i. H 

I G . 11-215-004>4 
J 

H ' 11-215-004>4 

Speclallnatructlono: 

LO.:itiori · 

I!Mi-2 
BMI-2 

al.ti-3 
I 

8~1-3 

BMI-4 

BMI-4· 

e 
CHAIN OF CUSTODY RECORD 

Project Name: Alllex Fibers SHe 

Location: Front Royal, Va 

SHe Phone: 

Mitiii . 

se<J1meiii .. 
Sediment 

Sediment 

. secilmeiii 
: Sediment 

' ' 

coc # 1-215-009 

Page No.: _L of _j_ 
Cooler UI02:l63 

Lab: ESE, Inc 
CDillacl: Joe Owusu Ytm 

(352)-332-3318 
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U'SEPA ERT 

REliC, Edison, NJ 

ConlliCI: MoO< Huolon 
(101) 321-4285 

WOI: 0334 7-041 -001·121WI 

EPA C- '"-040022 

i.Mi I ; Tog Somplel 

• ' ~-~- :e : 11-21&<00:2 

F ! 11-21500«12 
! ---- :e : 11-215-00«)3 

' :r : 11-215-00«)3 
!----··- ·:e : j 1-21SIDi:l4 

' ' :F : 11-21SOO«l4 

· BMii-2 

BMI-2 
. BMi-3 

BMI-3 

; BMi-4 
! BMII-4 

. .. ....... ----·-· ................ . 

lpoclll lnltnlctlono: 

Loc.olion 

CHAIN OF CUSTODY RECORD 

Projocl Nlll'lt: A'lleoc ~ Silo 

locall>n: Front ROO¢. Va 

Slit Phono: 

llllirlx · 

, Sedlm.ni 32 iii Qiloohiet iCe, 46- · 
I Sediment 32 oz glaothlot Ice, 4C 
..: ... 

• :3:fiil iiiasiiMi! iee;-46 · i Sedliri!iii 
' ! Sedlmont 
l 
: sedimeiti 32"iil giiii....-.ei iee;"4C'" ..... 
) Sediment 32 oz gltso/Nellce, 4C 
' .... . .. ··-··· 

iliZttciil~lMi" 
I H.oztoco Toootclty Test 

RIZfatOidOJiY-teoi 
H.ozteco Toootclty Test 

··- ,._ ---····-. 

coc' 1-215..()11 

f>IIQ'l No.:_Lo4_1 
0«* .:00«(12 

lab: ESE, lno. 
Conlact: J,oe o.u.u Yw 

~18 
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USEP~ ,. 
REAC, Edlaon, NJ 

Contact: Mo.rl< Huston 

(00!)321~ 

WOII: 03347-041-001-1215-0t 

EPA Contract 68-C40022 

'· 

tau 

H 

I 

H 

i 
G 
H 

a 
H 
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......... j .... 
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i 
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........ .!.. 

Special lnotructlono: 

e 
CHAIN OF CUSTODY RECORD 

Project Name: Avtex Fibers SHe 

Looatlon: Fronl Royal, Va 

SHe Phone: 

: Miitiiic · 

'Sedlm;en1 

Sec« men! 

' i Sedlmenl 

. ' 

REFERENCE COC:j 

I 

coc, 1-215.{)10 
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US:EPA ERT 

R:EAC. Edlo<lo, NJ 

C<>nll<:l: Morl< H­
(001)321-4285 

WOI: 03347.()41.001-1215-01 

EPA COnlrad 66-C40022 

i..ABI ' Tag s..t.plol 
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' 1e J 
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i. 
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CHAIN OF CUSTODY RECORD 
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coc t 1-215-012 
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REAC, Edison, NJ 

contact: Mllrk Huston 

(003) 321-4285 

WOII: 00347-041-001-1215-01 

· EPA Contract 68-C40022 

Tag 
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•... 

Spaclallnttructlons: 
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Appendix B: Hyalella azteca Sediment Toxicity Test Raw Data 



AR300959AR300959

• 

Environmental Science & Enqineerinq, Inc. 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

Project: 2,1 0 
DAILY LOG 

Paqe: 
ESE QA Form Number: 018 

Effective: APR 1993 



AR300960AR300960

Environmenta1 Science & Engineering, Inc. 
AqUatic Toxicology Laboratory 
Gainesvil1e, Florida 

Project: 

DAILY LOG 

Page: 
ESE QA Form Number: ~ 

Effective: APR 1993 

---- ------------------'--------" 



AR300961AR300961

r 

Environmental Science ~ Engineering, 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

Project: 

rnc. 

DArLY LOG 

ESE QA 
Page:·­

Form Number: 018 
Effective: APR 1993 



AR300962AR300962

-

. 

r 

Page: Environmental. science & Engineering, l:nc. 
Aquatic Toxicol.ogy Laboratory 
Gainesvil.l.e, Fl.orida 

ESE QA Form Number: 01.8 
Effective: APR 1993 

Project: 3lcf"?Z'Z.)-brao~~roa 

DAILY LOG 

5~ ...,,., ,_ 
/VO (', I_ I -6.1- . '\. .0 + ......J) ; ,.., -= Jr 

~ <n_, (.\. ".1. ~J.. '--"'-5 . """"'c ( .....l ~Jl. - -~.oz~./- ""'""• .Q.. -,. ··--; ~ 

.c. -~ _..n(,~~ ~ .o .a. ..J-4. sc.l."' l. • 

~. L 1) .1- o'<> .D ..11....... .I . . c. ..f) "' Yl'?;./S: I·"·'-
~ 

{'_ .\.Ll_ .J,. f2_ h. 

~ -"1'1 ... ~ ·c_.LJ. ~ .W..\- '0\. .D J.- - ..D • c~~ 

,.....1' '7g'-F, A .. t.. t..-1.. - J. 11 . 

s~ SJ-117 ..-u;;.- C, ...1-.}-..-.r ..1 -L c.. ./. .J .f) - I .1- -~ 

,. D .L _o .... ..1-- n• .:..__b .A,_ J.h .. r't.J 

'- 1 ...... e>l ,.£) ,\. ~-· ~~t J) . I. ·'- .,., D-4. ...-. 

~ 
v 

0. ,t. l\. f'-o•c) .-l- ~-

. ·_ 

-



AR300963AR300963

Environmer;~al Science & Engineering, Inc, 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

Page: 
ESE QA Form: 097A 

Effective: August 1994 

SUBJECT: TOXICIT'i TEST DATA SHEET 

Project Number: 3lcr722-"5......0\ cD 
T e s t M a t e r i a 1 T e s t C o n d i t i o n s 

See Page of Sample Receipt Log 
Test Material Information 

[ ) Preliminary ~ Static [ ) Flow-through 
£XJ Definitive 
[ ) screening Duration : 10 day.:'::> 

T e B t A n i m a 1 H i s t o r y 

Test Area Used Temperature (C) 

: 
: Reps 1 concentration 

~ '6" 2'0 +1- I (\{).. +1- Animals 1 Replicate 

Concentrations Based on: [ ] A.I. ['x) W.M. j container Composition: !Xl Glass [ ) Plastic 

Test Concentrati~ns: (Units • ): Control 

17.) 

Amount Test soil Added -~rrL) : I~ 

Additional Observations: ----------------------------------------------------------~----------~,~(1 

Data Date: 

FORM: 
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Env;,;llliiCIItal Scic:uce & Engineering, Inc. 
Toxicology Lab· GaineSviUe, FL 

QA FORM NO: 1088 
EFFECTIVE MARCH /997 : 

SUBJECr: SEDIMENT TOXICITY DATA SHEET- WATER QUALITY 

SPONSOR.-\(()..) ( ~)9-~!-fcf"l 
.. ,, -

PROJECfNUMBER: ~10./z:~0\00 
SAMPLEID: COn-nLhk- -- TEST SPECIES: ..+-!. G?.::-1-Pr , 

DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INlTIALITIME 
(OC) ALK (ppm) (s.u.) (mg/L) (Jllllhos/cm) 

s,q.cno A ·Z¢.0 ~~ ~I l.-;- t.Cf ~0 -- 'lf'LI\.00 
5~2G'-'f)l 6 "Z. (..,"2. ~ - ~·2 7·4 . kt...G(YTC l"Jt>i f03,b -
5:-Zf-"r? 2 C- ·z:l.S -- -· ~. \ 1,9 "-I~ -· - ""--'=' { I. 30 

,r;:;n 3 0 22.<-\ ~-- - '?.I ~(., -- '{i(_ ll£_loaG '5--22.; 

s=z_c;.:cn·4 E.- rz;z;.z.._. ~ __ .,. 
Q-0 .:c.Lj- - 'i"f"C 1130 ,_,.__o 

.YZ'f.J'!'l 5 ~ "Z-'2-. 3 -· -- iQ:, I ~'1 ,.-. '-(-rv /"'-0 13~ 

. !)~25"-'1.'7 6 G u.,~ ----- - '6·0 ~·!.{ - '--1-n:.. IP-1 ,;t('" 
£' "2-G. -'1. ') -7 -\---\ 2-2. '1 ~-0 '6. 2.. - '--1-R. ""'= ·~ __..,_,,, -
S..z1A'l 8 A- - 'l.o 'b.O -\..1-rt:- (,l.lS""' ·n= -- ,..._,., 
S-2'ik'\"1 9 0 l·z:z .. 3 ~.o ~·I -- 'i"fZ:. ---·-- - ....... tp:l-

5-t~- ~7 10 C- 'l-'2. I /iffy(} WI R'.o "?.'i ~0 - fVI.<=> or-u-

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

fs-A.Cf70 ro L. !0 (_ to L to L 10 L IOL 10 (_ 10[ C!.(_/4-BG 
is-=-z_o-C\1 I ec~Q.. -z...e.M~ t.c-- .... a ~E ~EF--L 6'&-\L ~~ .JQ "7- t'"_Mf? ~j1_ t:::>= 

S-U-'1"7 2 -z.£J'1ft N Z- G-nJ_ 2- c . . ([_ :3.~ '-'\. & ... 1! 3~ '--1~ I-'D v..~ 

bs:-zz;:.'i73 n \ i?_HI"Z.. 2..'2-t-te_ 4EHY ~-EI:"(e_ 4 eKe. oE~ 3 E}-{R.. Q(JC8( 

-'5--;00:l4 Cl 2-&<L J.J, £\---\ <L- '6. Er~L- 3Eh(L 5:!'1--\Q.. 4 <C:rt<Z.. 48-IL QL12C;C 

"'- "J, '"\ .Pn 5 f~(l._ ~ 3~ "~- '1 ~.~~.. -z_~ ~..~.I 3~12- MPI-3'1:1' 

r--~.-r- -~r~ 6 "2.-t;Mf- 4a.e... lc;:..,.(<.. c,~ t;~ $"'"~!.. fo€1&-\L 4e4- 1 IN 12.-o~ 
5-'Zi, .-'1'1 7 .1 f-«UU.... 3~ 2 e-JL 5 e--..."t. -1 r;......rt._ Cae-.tL. 3~ Ze-.J1- t-AO~P-c 

~"2:1A'"~ 8 £,- £.t..ll- { €«-(\.-- 3~ 3 GMfL- 3~ 4~ 1~ :,..;_ ..{/ ~~\~ 

5"- ZCl ~'I 9 2~ 1-fM-(L { 6--/Z.. '--1~ 3~ 3~ :s~ ~ tr'O (,t 1:JQ 

S-'2-1-'il 10 SA lOA \OA (~ lOA loA 10A loA C'<\Dt113<> -. .... p l Pr«<'f 

Comments: -------- ~- - - '- -' '"- _- ·-' =----=- - --~-

-KEY. AS=ATSURFACE N=NONE EMR-EMERGENCE A-ALNE D-DEAD NF=NOTFOUND 
REP = REPLICATE COND = CONDUCTIVI1Y ALK = ALKALINITY AMP= AMPLEXUS 
TEMP= TEMPERATURE HARD= HARDNESS YTC =YEAST/ TROUT CHOW/CEROPHYLL 

IJLO-PtDEO 

f--------' ---------
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Enviroamc:ma! Sclencc & Inc. QAFO~!'O: 1018 
•Lab: .-FL lYE: 1997 

SUBJEcr: SEDIMENT TOXICITY DATA 'SHEET -WATER ma LITY 

R o---1 ~ .• ~s::- c:...--r rn •• ;::z, 1 q 172 z::;-~ 1 r,n • 
SAMPLEID: TEST .l-1' . C).' '.+ ~ r o. · 
DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INlTIALfi1ME 

("C) ALK (ppm) (s.u.) fm"n.\ ' _ .. -' 

15-lq-97 ° A zac:. 
.,.,~-.... 

\.!1!1 1.'5 7.'-l ::1 ".,.. ~12- 1100 -'"'f,..l 

~<-~.o,II 0 z.·u1 r:.,_,, ,, 
~·I '7S - -Atk,Nrc .. t!tt dO 

c:". -7 I •'\'l 2 c. i?-2.1 - - ....,, (,. 1.~ - '1'\C... ~ ,,_ 

s 2."2· <=\""7 3 0 22-~ - - (.q ~.0 - YIC... 0- !OCCJ 

r-~ ... 9"7 4 s '23.0 - - IY:~ 'b. l - '1-rr-. CV)o !1-;;o 

,S:'l-'1-'n 5 (:: ?.Z.vf. - -· 1--r. ~ !i.'Z- - '-{«., IMP 

Is: -zs--<1 .., 6 G 't"i-. If - "frf{ &<I --- 'ITt:- lj7\/ ,;,~ --
ls---zt.-'1/ 7 ~ us - <g,o 1?. I - '-('ft._ -- M.c> !3<><:> 

IS'-21-"li 8 A "2~- "2- - - 16. I "1.~ - 'flt.... .....0 lit'S"" 

i C' "'" -"'"' 9 e:, 'Z."Z. 3 Sii..l- . -I 'i?-2- 1/1 - 'I'lL.. ""'-= l<>3c> 

, S·Z.": n. oln \..-- I'Z'2. <.::. ~- '.;(-.o -r.~ II-~ 20~ 
-'0'-' - f"'"\a ~ '-tC" 

1'1 

• OBSERV REPLICATE 

DATE-DAY A B c D E F G H 

r:=- .-...en 0 10 0 10 •O~ ~ 10 (Ou::t~te I() 10 1
• . .,_ 14-3<: 

szoo;-p n n (\ n l) (] 1\ ("") 2-.Yl..IOi: 

S-'ZI·'ll 2 r-J ,..J r-l ,._) r-.1 ~ ,.j ~ ~!Cod:: 

:>- t.1-.ct7 3 (\_ n (\ '(""') n 11 ~ () C't'.. \Cf>< 

~· ;Cfl4 (\ Y\ '\\ Y"\. ~ (\ !"') () :3X_)1.0C 
. 

s--vl-41 5 t-l. ,.J ,.j rJ r--1 rJ ~ fiN:> 1:3'{. r..J 

S-zs--'1/ 6 ~ fJ rJ rJ N· N N IJ 1l7V I u 

c:;. -u.-~'1 7 t-1 ' N N t--' ,..._) t-l ,.., N 1'-'a (3 .. 

s: 'Z-J.-"<'l s r-.l ~<>'AAA ~ :!.~JW!. ~ ,..s ~~ r--J Me> Ill' 

s- '2.<l: ..<t'1 9 t-.J r--1 r-J ~ ['.! t-1 t-J r-J """ llt> 

.,. ,10 ~~C> I~"" 
101\ ,J~~l'. .~ -·~, ,'~ lOA ~0'1'1! 

Comments: 

KEY: AS • A!"'SU'RFACE Na NONE EMR '""EM'Ei A = ALIVE D • man NF •: 
r REP • REPLICATE COND ~ CONDUCTNITY ALK s ALKALINITY AMP • AMPLEXUS 

TEMP • TEMPERA TIJRE HARD- HARDNESS YTC • YEAST/lROUT CHOW/CEROPHYLL 

• 
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Ellviromnental Sciettce lr. Engilleering. llle. 
iaxicalogy Lab· Gainesville, FL 

QAFORMNO: IOBB 
EFFECTIVE· MARCH 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

SPONSOR: Q""' .; · r . )~~;:;::-,;,:;;; "'~ PROJECT NUMBER: ~ '172.2$ 0\Q 0 
SAMPLEID: lEST SPECIES: -H -~:z-±<::c a. . 
DATE-DAY REP TEMP HARD! NH, pH DO COND FEEDING . INITIALfi1ME 

("C) . ALK (ppm) (s.u.) (mg!L) (JU!!hoslcm) 

es,...P.,..tr)O D. 22..'7> ~~~ }-""/ 1~ ~-~ c...%' ~ - ba. )I <:::C) 
•--r I • ' 

5-20c.ct1 6 'Z..1.·" - g ·:L. '"To( A t...G. (~TG ~ IO~'tl - -
~-"Z-1 -'\'1 2 C.-. zt-1 - - ,,., /.'1 - '-1-n:. f'-.c> [(., '3..:> 

5-ZZ::<::\(3 0 22..5?' --- ·- ~-0 ,q - "{-n::__ . OIL~=o 

5-~3Jt7 4 y_ zz_q __.......- -- 8". l IS! 
_ .. 

"'/rfC. l"'-0 {.{3:> 

5-~~-'1'1 5 + 7-2. S" - ~.o r.2- - '-/<'1{:... MO 13'3::::> ---
, -'2..5",~ '1 6 (9_ .:l3•t> ,.....,. - '7 •Cj ~.z_ - '-{~ i---= l-,1( 

,. 

++ ~ --z.t, -<n 7 ,'2'2-. (., -- - <6'-o f• s- --- "fn:._. ,.....0 l'lO'C 

S...ZrA.1 8 lA "2...~.3 ~ --- ~,3 l,'\ '-(<R,.. ""-<:> \\I..-

$-U-9'79 8 '%-'Z. 'i -- -- ~.z._ ""L r, - '1-rc.. "-"=' 1<>3o 

~"Z-'i-'i'i I 0 c_ -z.z., (o lb0/1-'tD 2.-t:;- q.z. ,,s- ~~ - f'A-0 ol?<t_a-
"'"" -"-- --

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

S::l'\470 \0 tL:t"'ii 10~ \C) I• 10 (j)I'IO£C 10 ,, 10 1~ IOLOAIDJ 10 (MoW ~ 1'-l--<0 

fs-~ _Y\ (\ (1 '(/ n '(") {1 ("l ::!!(~ 

s:--zr --'~.., 2 ,.J rJ rJ r--5 ,..J rS ,.J t--) 1"-0 1<-1= 

;::,.n-->=C/3 n (\ I) n (\ (""") (\ () ~(c..$0 

5-to "-Cl 4 n n 1\ ~-- y) '(\ n () 3t-'QoCJ 
s-~"1-'1'1 5 .J r-1 ,..J ,.J ,_j rJ 

""' 
~ fo\.0 !Nt> 

~-1.~ ..1\1 6 "' N N IV rv N (\/ 1V i}\( I l-1111 

5· 'Zic-'1'! 7 ~ ,._j to-) ,_I ,._j . to-) 1'--1 N !"\<> r:s..::> 

s: Z7-'\") 8 r-1 r1 r-l ,..J ,_1 r-1 r-1 t-..J """" I I 3o 

5'-Z.i'-"11 9 r-1 ~ t-'. r-l' r-J t-J ·1'-.l r--J """' u oO 
101\ I "I'll lOP\ _l'~"f "'A lOA· fOP! ~~ """f!IOO s: 2'!-<!1 10 ,,.....; I,.._, a,..Sv ·,1'\'MP 

Comments: 
- ----~ 

KEY: AS-ATSURFACE N;"NONE EMR=EMERGENCE A-ALIVE D-DEAD NF=NOTFOUND 
o REP = REPLICATE COND = CONDUCTIVITY. ALK = ALKALINITY AMP= AMPLEXUS 

TEMP= TEMPERATURE HARD= HARDNESS YTC ~YEAST/ TROUT CHOW/CEROPHYLL 
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• 

Environmental Science & Enaincering. Inc. 

s:-Z~-'1'1 10 

OBSERV 

DATE-DAY A B c 
-./),, 0 10 10 ,~~- ...... 
l..v~ r) (\ 11. 
IS'- V·'\"l 2 ~ ,_I rJ 
5·2"l-o.r3 (\ _V'-, !"'\ 
:5~4 n r1 n 

""'t75 ~ rJ r-1 
c; ,;_.:;-~1 6 tJ tJ N 

S:.?!o "'I 7 r--J ,_.) !'--l 

zr--v v"t. 1 8 rJ ,.J ,J 

.-. ~ 9 ,y...., .. ,, r-.1 ,_I t-l 

c_.,o O') 10 ,I~ ~ lOA 

Comments: 

PROJECT 
TEST 

REPLICATE 

D E 

ICJ 1.:.- ~ ICJ .__ .....,_. 

~ \"'\ 
rJ ,....! 

n "" \) '{""'1. 

rJ r-l 
IV tv 

r-l r-1_ 

,..J .-J· 

1-.1 ~ 

1~ .~ 

F 

10 ~ 

t"\ 
,._, 

n 
n 

t.l 

"' .-...! 

.-I 

t-l 

,'~ 

.. 

G 

10~- ....... 

'("\ 

I'-' 

./'\ 
'(\ 

r-..1 

"' rJ 

t-l 
,....) 

~P' 

QAFORMNO: IOIB 
1997 

H • ,, flO 14~ 

(") ., \C)~ 

r-> ~H.:b 

r) Pt-t(P.,C 

11 IMo~ 

r-J I"""' V-1<-1~ 
,.; IJN t"ll( 
"-.) I """" 13><: 

r-.i MD ((3.::> 

r--J ,._, \(0' 

~~ lfiAD rot.· 

KEY: AS.;.AT N~ NONE EMR = . A~~w• •w. DzDEAD NF•NOT 
REP- REPLICATE COND ~CONDUCTIVITY ALK =ALKALINITY AMP • AMPLEXUS 
TEMP • TEMPERATURE HARD~ HARDNESS YTC- YEAST/ TROUT CHOW/CEROPHYLL 
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Euvironmcmal Sl:icnc:c & EIIBinc:crill& In<. 
Toxicolavs Lob· Gainesville, FL 

QA FORM NO: 1088 
EFFECTIVE· MARCH 1997 

SUBJECI': SEDIMENT TOXICITY DA1'A SHEET • WATER QUALITY 

sPoNsoR: Ro-1 ..c- 1 -. )iS\cA ' --
PROJECTNUMBER: 5@1?5-0\0Q 

SAMPLEID: cacn ... 

TEST SPECIES: ...\--{ . Q 

DATE-DAY REP TEMP HARD! NH, pH DO COND FEEDING INITIALll1ME 
("C) ALK (ppm) (s.u.) (mg!L) (JIIIlhoslcm) 

6-\0..a:-, 0 A ?:2-( I!Llo011 ~ 7 ,(,.,. '(_(... 'J.h.A - . h 17 I tee::> 
5~2::£\71 0 -z:z...-3 ~ B·l - '1· 0 

..- Alu('fTC · 'J'bY (C)~ . 
'/.1 s- zt-'D 2 c_ -z:z,f.t:, -· "' j,3 ~ '1-n::.. --· M-e:. I<.. '3::> 

'.) -zz.- '11 3 D ra-.'6' - g_ \ 7.7 - '(-lc_ ~Q.. \000 

e !Zz- '?" --·· '2?'-ci.- 0 S-'Z3-"l'l 4 -· e - '1-rr... MO 113o 

5-'Z-'VI'J 5 ? ?.:Z,(p - ~, I \l','Z.- - '-/f"C .-.......... ···~ ~ !'33<:'>' 

5'-":lS ...q_ 76 G 'Z-~·L(- --,o- --·· B·2. ~·0 '-/~ I~ tl:>ts 

s2"'- 'lf"l 7 +i "ZZ.. ~ - ~-1 "7."'' ---- -· '-i"TL.. ~ t2ec::Jo 

5-11·"'.") 8 A '2-3, 3 -· - ~.'2. 1,~ 'l~ f""P IHIS" . 

b'-::Z.'l'-111 9 6 21..~ 
---0----- - ~-'2-- 1/7 ---- --rr<::. """"" [P '!>.c. 

S·Z'l-'i'l 10 c. '2-1- "'\ I I I. 3•-o ~;1- !-&' ~ - f"'-0 clit "'£ 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

E):.IO..cr( 0 10 I..- 10 L- 10 L 10 L 10 L 10L IOL 10(_ OIL 1<-l-;c) 

5' z:yC\1 I oAS ··. 2-Pr'S 3AS 2AS ~·s f'r:. bPs oAS ~.t\S ~~ 

c;~-tl-'1'7 2 r-J r-J [J'r$ 
1 c6-AC 

r-J ,.J r--1 r-J 1'-oU..k:>' JkS 

'5-22 -9::7 3 II n l't l't - \"'\ n 11 () ~ (C5.:.:;; 

5-;?3,crJ 4 ¥\ \ A,-<; ~ ~ .r----, . ("'\ lA~ 'I'\ :=x.rzoo 
S-v-!-9'15 N r-5 t-> r-J ,._) ~ ~ t--1 ~~ 

I s~~..J'l+ 6 tJ t.J N l.,j Ill .N N N ;1il2d"" 
S'·U.-9/''1 . 7 to--> r-1· r-' "" ,..J N ,..J >-I MJ:>I~ 

;. 'J[.C;_"{ 8 \0 . .fL e-J ,.J 'Z..~(l_ 1-~ ,..._) \~ t-1 ~1\10 

S'-'2-i'-'i'l 9 I~ ~~ r--l ,..J I~ I &-II... z..t::...,.., . ,_J 
MO U"'<> 

s..z-'1~ 10 loA \OA tO A 'I¢A Qf.,, F?¥f ~A, I r-l'P ~PI~ 1~ r..Pf"'{f' 

Comments: ~""" s;f'!Pt(~ . . {;#) ~ r?' 

·KEY: AS-ATSURFACE N~NONE EMR~EMERGENCE A=ALIVE DsDEAD NfzNOTFOUND 
REP= REPLICATE COND z COND.UCTIVITY ALK = ALKALINITY AMP • AMPLEXUS 
TEMP= TEMPERA TIJRE HARD= HARDNESS YTC =YEAST/ TROUT CHOW/CEROPHYLL 

u=- Wf>(::£.P, 
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Environmcl!tal Science .!t En;incc:rins. Inc. QA FORM NO: IOSB 
Lib: r. FL . • 1997 

SUBJECf: SEDIMENT TOXICITY DATA SHEET • WATER nru.~:,rrv 

t.: Rol ~ u .. \'?SI(Y\ >'RO>ECTNC 01'-f / ~~C'Ml~ 
~AMPTP!D: £.... I ( ') - TEST -I-f . < 'r ().... 

DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING 
("C) ALK (ppm) (s.u.) (m,/U (JUDhoslcm) 

"5-IC\A/O A '2Z.. ,(., lu.\rs-1 ®".1 7.&;; {.G:, !JQ{;; -· a 1100 
5-zo.Q(I 0 rn.-., - B·O '1·; - - _. . ... A. L.G /'1• c_ '::JIY I e> ~ -o -
5-ZI·"\1 2 IC '12-~ - - -z.tp !r1'V - ~ . 1"'-0 I <o 3.::> . 

k- (3 D ~q - 'iS. 0 7.Cf "fTC- qa_ \ooa 
r~ ... ~ - -
52'3-"l7 4 ~- 2Z.<;, -- - ~.0 %.4 - 'frz. ""-0 I\ '3<:> 

,.A..,..,~ 5 f'" ·n~ -- - &-0 ~.::; - 'l'T"t [Y\1:> !33<:::' 

!/ -Jf; -'1.1 6 co '2.)• I - -- ~·0 ~·2.. - _--trc- I :rty !;I(' 

<;;; :-.., _a' 7 ~ ZZ-1 - 1.9 1?.3 - 'i"(L., tv..:;> ( 3"""" 

,.. L.. 8 A 'Z3. "l.. - - ~,0 ~.3 - 'I '\C. M.9 VI\S' 
~ I 9 6 I~C - 'i\',0 1.'1 

. 
'lTC- .,.._p 't 0"3:::. 

5·~·'1'7 10 (_ -z.:z. r;-· !l~(bo ~F)i"f- r;,o -t,'i? S.J.o. ---- . .,._.,. ~ 

OBSERV REPLICATE • DATE-DAY A B c D E F G H 

1'5-tq...cn ° 10 L IOL to L I 0 L. tO L IOL IOL to L ~~<t~ 

1>5--",3::) -Cf) I Y"' () ()- () \) r) \") (') pt.~! 

5- 1-1-"n 2 rJ N r--1 rJ ,.._I r-1 r-.1 r-J l{'ov::, ( (o~ 

-· q]3 n ~~ 'I"\ \'\' n ("""') {) r') bt? 10?:-C 

s-~3-"r1 4 n (/ I) 1\ \) (') {"") l) M-0( ~ 

. ,.. ...... -"l'l 5 rJ r-1 .,...; r-J ,.._) r--) ~ r-1 tA-0 f'l '1<> 

.>-KAt! 6 tV N 1\) IV rv tv' -rJ IV . Jl!'f , l.D( 

S'21c 'Yl 7 t-l !'-..) t-..l .,_) ~ t-J r-.J N 1>- t·:?.-< 

~-'1/-'1'7 8 r-l c-J t EMO-- r-1 ,_J . ,_; r-S 
,..... 

I~ 1\'3<: 

,... •NA 9 
' ~ ,.._) r-l to-> r-l ,._, ,.; t--l 11'--D Ho 

5' -vi -"\ 'i I 0 
10~ \OA lOA tO A \DA !OP!' IDA lOA Mo 1\15 

Comments: 

KEY: AS•AT 'Af'l'. N= NONE EMR =. A•~uw D• · NF•NOT 

• REP • REPLICATE COND a CONDUCTIVITY ALK • ALKALINITY AMP • AMPLEXUS 
TEMP • TEMPERA TIJRE HARD E HARDNESS YTC • YEAST/lROUT CHOW/CEROPHYLL 

L==~ 
~ 
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Eirvironmenlll Science &: Engineering, IDe. 
't<>xic:<>\<>gy Lob· Gainesville. FL 

QA FORM NO: \llSB 
EFFEC17VE· MARCH 1997 

. SUBJECT: SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

SPONSOR: RG'I toGJtsro::::r PROJECT NUMBER: 0 \ q 772 '5 · ~' ,..... '"' ~\()(\ 
SAMPLEID: TEST SPECIES: 4-1'. ·r, 

DATE-DAY REP TEMP HARD! NH, pH DO COND FEEDING INITIAUTIME 
("C) ALK (ppm) (s.u.) (mg!L) (Jllllhos/cm) 

'b-\q-'170 I.H- 2Z.Co l't$to lrhS IY 7,~ 3~ - Q£...1\00 

6-:ZC>Ci71 0 "'2..1. •2. -- fS·2 '7·2. -k..G/ftc_ iJ1y l "=?,o - -
5 · Z/-'j-, 2 c...·. 1 .. :]-.!, ~ -.·. 

! -;,9 /LV - '-!<rr:.. ~ ((o3.= 

'Yt:z.A13 () ZZ..l __..,...._, 
~ <?2- "a'".3 - '/\C. CJZ_lcGO 

s-,zs..on 4 t:_ z.z..~ -· 'C .2._ "'8' . I - 'fTC .---.. MJ:> ll -;3-o 

5~1~-")'} 5 +="· 1 .. :z.to ~ - <l. ( g.3. 'ff7:... ~ ,...... r33-o · 

)-"Z.J.f-~7 6 G Z~·lf ---~ 
~-

~·Z.. fJ·~ - 'i<r<:. :r1\f l~t( 
s:·:u.~"' 7 I+R "22./ ' -·· ~.I ~.2.. - ~ ""'-= r!l . .....,. 

8 A ~. 

S·Z1-"''il Z:3.,Z... 
_ ... , ll.v !,C\ - 'i'"fC.. r-o I\ t<S"" 

S·"Z-'1:-'1'/ 9 6 7.:z.s- -·-'--- ---- ~/3 1:/ - --rn:.. "'-=> \1>"3..-

S"'Z"'·'I'/10 c_ "Z--2·'1 I$1T~ 111>0 ~.2.. -r.s- B'lfG= - -..a di'15""" 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

5-lq-q-}o ro L £0L ICJ L tot... lO L ·tb (_ tO L IOL Ce. 1t/3o 

"5:2o-Cf71 3Rs· 4 A-S '3f'IS 0 P\S 3AS LoPrS '8'-A-S \ +"r3 ~:93E-

5-7/-'i'/ 2 ~AS I PrS 
lt:>£AQ 

]AS '-fAS '-lA-s 2-#> Z..kS '2-Prs \"'.0 {,I.Jio 

5·{.;2 Cfl3 n n \"""\ .. n 11 \"\ V\ (\ C!fl. IC"r~ 

It:::-,·----~- 1<>-0, n I A;S · !':7·-z:::>-Cfl4 ·\ 0-1.<> 0 iA-S n (\ \AS 1) :l'l.....r= 

5-Z'f-"11 5 t--1 ,._) ,..J 
"""' 

r-J r--> ~~ ~ 1'\o I '3 '!-;;-

s--2-s --"11 6 IV iV tJ ,..; rJ AI ,..} "' -:JT'( ~~ 

~- u •. A/J 7 r--> r-J ....., ,.._, r-J ..._) 1--) .....:! 1""'-.0 I J.>= 

S':O"V'Il - 8 rJ r1 r-1 r-l ,.J r-l ,..J .-1 ,..., l\'30 

$-"2-'C-'11 . 9 ~~ t-..l r--1 I~ ~~ te;..-.lL ,...) \\:)~ ~1\.:P 

5.7.~-'i'l 10 ~.l;;nsA "'A1 II> 7-f.J'l '-AI'( f'}y 5:(\J~J> J.O'!L IAI31> 
vNP 4A-,5Nf' 1\10 (t'i\( 

Comments: ~£..--\(Ci\C.<-.\-8. OdcJ ~cd- 5'-io-q,( 

fJrNJ ~)<;,') 5 f;jl'll M0 - Pt<h-o\WM 0~ ; ~~-~ ~~ 
' s"h~l rf:.o' · · 

KEY: AS=ATSURFACE N-NONE EMR~EMERGENCE A=ALIVE D=DEAD NFsNOTFOUND 
· REP =REPLICATE COND = CONDUCTIVITY ALK • ALKALINITY AMP • AMPLEXUS 
TEMP E TEMPERA TIJRE HARD E HARDNESS YTC - YEAST/ TROUT CHOW/CEROPHYLL 

C:::Lo~D 



AR300971AR300971

r 

Enviroamc:nul Science lt EnJjneerin& Inc. QA FORM NO: IOIB 
Lab: FL 

SUBJECT: SEDIMENT TOXICITY DATA SHEET -WATER 

OBSERV 

DATE-DAY A B c 

SIC\.cf7 o /0 (__ !D (__. WL 
.-
o' .tO'--\ I' lAS n [\ 

c. ''·"· 2 N r-1 r-.l 

':/l2-<:f7 3 n r) ) 

5-zo.Cn 4 () lAS n 
,..._.,>!/\'/ 5 r-.J ,..J r.I 
S' ·lS" -'17 6 "' 'V IV 

s;.·u, ·"''I 7 ~ t-J l-' 

<::-1.1-'1..., s ~ ,.J ,..J 

>· -z.t ·"11 9 r-.1 t-J ,_J 

S· '2'!-"r') IO ~,o..z~>~r IOPr I o A , 'Z/1>.ll 

PROJECT 
TEST 

REPLICATE 

D E 

10 L /0 {_ 
() \ -l"'r5 

r-1 r-J 

n I) 

IFl'S ' A-S 
·r-~ ~ 

rJ ~. 

r-J ,.._) 

,.J r-l 

t-.l I Ar; 
con l~e 

FEEDING. 

F G 

)OL 10 {_ 
\AS \AS 

t-.1 lf'rS 
I) n 

() n 
~ ~ 

N "' 
,.._) r-.> 

r-l r-1 
r-1 r-l 

:~ roA 

199'l 

H ·-
roL ~1'-131: 
(\ ..,.!2_10"; 

~ IN<:> t"~ 

V) ~ \CJ::.< 

I() (.l(__):<!x 

~ ... """" 13 '1· 

"rV J1Y I'ZD~ 

N """"':S"' 
~ foJ'-::> \ < '3< 

,._) ""-'=' \~ 
lAV'tt .Mot:> t'U 

Comments: 
AL GF\t:.. C',\ ·;3 ... :Q.~-Ac.e.-. e:;t:i c£ ~\.t:.f_ . ~~ ~. 

5(2'\[q1 r¢- S I~ hit- y-o~J ~/ t,.<W'I o~ [ufi .11--. {Qt:VJ)? 

KEY: AS • AT :SUKI"I\'-r. NcNONE EMR= A=ALIVE D•nP.t.·-. NF·· 
REP • REPLICATE . COND • CONDUCTIVITY ALK - ALKALINITY AMP • AMPLEXUS 
TEMP • TEMPERATURE HARD • HARDNESS YTC = YEAST/1ROUT CHOW/CEROPHYLL 
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.e 

' . 

Environmen!lll Science & Engineering, Inc. 
Toxicology Lab· Gainesville, FL 

--,------

QA FORM NO: IOIB 
EFFECTIVE· MARCH 1997 

SUBJEcT: SEDIMENT TOXICITY DAT.~ SHEET -WATER QUALITY 

SPONSOR: Qqj i. ~p sic::O : __ 
SAMPLE ID: - ) ' "':. 

PROJECTNUMBER:d\~100 
TEST SPECIES: . . 

DATE;DAY REP TEMP HARD/ NH, pH DO COND FEEDING INITIALITIME 
("C) ALK (ppm) (s.u.) (mg/L) (11mhoslcm) 

5-l'i-'i:fJo A 23.\ D-'l~s LOt±- (.9;' 1.9' m - "'J? IIGO 

s;:..-a_,.:Cf1 b. "Z.Zr'Z.. - ~ g •'2-- 7·~ ~ A-lG/'IIC tJy 1030 

S:-'ZI·'il 2 c U.'l _...-- c -- %.3 iJto ---· '-l<:f'C.. ""= ~ :3.-oo 

5'-z:z.:crp 0 zz:.s -- -- '?\ '<".2- -- '("\C... Q:._ 1000-

S-'2'3 ·"11 4 e. 22-. <0' __...- -- '?JZ fl.'Z- - '-/'fL, 1]11\..P 11'30 

S· z-'1-'Y7 5 +---· 21.5"" - - <l'· I ~- ·-z..-. -- -{<n:. ~ !3:30 

':)-'l.S .lf7 6 CD .. )J.f,fO 11{--- - %·I ~·0 -- '("'C. 'Jo/ l?,ts 

s>zk-91 1 +f -· "7. Cj -'2.3.0- -- g, t '-I"T"C.- ~ rz~ 

f;--;n-<n 8 A --- --
~.~ 'b· \ '-1<f'L- l \l :S"" -z.3.0. - M$> 

s;; • 29; -"n 9 lp, 17 .. 5"' ---· %.1 C?.o ...,-..c_ - ·--- ""'-0 l ""'3= 

5'-Vi·'i'7 10 c__. -z,-z..-::. !4Q.I-bO .ar.r- 'i?.£> "'1-<1 3~ - r-o 0 i"-t<S"' 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

5-lq.Cf?o (0 l... tOL 10L lO (_ tO ( tO(_ tOL tQ(_ ~L!43o 

$~1 n n () n () ""- ~ ~ ~\C?-.5 
$"...-z.l-4'1 2 t--1- r-.1 r-J ~ t--l rJ ~ r---1 ......, U.'l.e 

s.-n;co3 n n n n n \) 11' n QL\0,_,<: 

rs--23 ~"] 4 1~ f\ 
. () ("'\ 1\ \') n n """' lv:D 

5--v-!~'1 5 r-1 r---1 .,_) r-J N r-l J-l N tAG> /13'{1> 

s--~!.""-n 6 N lv' "' 1\J tJ tJ rV N 'Jll{ I~ 

S·V<>·"t1 7 1'--' r---l r---l ,...__) J-l ,._J N N """"' 13.---<:> 

5-71-"1'1 8 0 rJ r-S r--S ,.._, ,..s r--1 r-S f".P «P 

5-z.g~'i'l 9 ,.__) r-l I~ .~ ,_l I G...vl. t-l r-J ~1{00 

5. Z'i. 'il I 0 G 6.-, I t-JI=- roA jd c. IC>_P. 
tAf'llf' II> A ~~ t~ qA, 1 ""F MOf:}lo 

CommeniS: sj7;-l'\'1- ~- . "'\~ tn ~ t;; fflozJ<. ~- :7'/~, 

.. . 

KEY: AS- AT SURFACE N- NONE EMR =EMERGENCE A= ALIVE D ~DEAD NF ~NOT FOUND 
REP = REPLICATE COND = CONDUCTIVITY ALK s ALKALINITY AMPs AMPLEXUS 
TEMPE TEMPERA TIJRE HARD c HARDNESS YTC E YEAST/ TROUT CHOW/CEROPHYLL 

L = LC:I'1f)ED 

'---------

1-
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Environmcntol Science & Ensin.,..;ng. Inc. QA FORM NO: JOSE 
T. ·1~:· FL :MARCH l99i 

SUBJECI':SEDIMENTTOXICITYDATASHEET -WATERQUJ.UTY 

,Qr;{ + \1 ' PROJECTNI 3,l '-l IL<!. J\0~ . . .. 
"A UP! r:; ID: (d)'?\ TEST --1--1' ·r ("). ~ 
DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING !NIT'· 

("C) ALK (pp~) (s.u.) (mg!L) ,, 
I?-1Q...qjo ID, Z::::>.t Hqf~u _LA{ ~.q 0.3 S'OO - Lit JlCC: 

6-70Jn h -zz,r __., q ·I "·'I - IJrr (, 1 '\1 C 1h.. I~ 

IS-:_ZI·J") 2 C'_ 7.'1-. (, - - ~.<6 (;,"1 --· '-/<'f"<:- rv-o ( (o:;..:.. 

S-"2.-z..-C\13 0 122-6 -. - 'ij,q ti'.::, -· -· _'{IC :}_it lOO 0 

$~ '2,1-"7"? 4 s rzz_5" - - ~-~ "'8" . I - _"'/l'fC. ""-"> II ~ 

5.-1.-~ --'\1 5 ~ '],?,, $"" - ~-1 {?.0 - '11Z.-- : """"' I :3 3-0 

s--::1~-'1.16 G z.4,D - 2:·b .,.q - '-f-n:: """"" "jlJ{ ~~ & . I+£ •-z-3. \ - ~.~.. '6'' I _'-H"C-S· ?I ~") 7 - fl-o 'a.=-o 

I s- 1.1m 8 A ·za:z,. 1~.-') 9..1/ - '-11C.- ,_., (\to - -
£'. 2.1? -'l") 9 ib 22-S - - 9;.( ~.0 - 'i<n:.... ~ '-.::.3c> 

~~-~'7 10 IC- 'J.."Z< :3 ~~~( *' <l'. ~ /...9 ~~ - "-::. ofM.O 

OBSERV REPLICATE • DATE-DAY A B c D E F G H 

lc, ~ o 
~-· ,-/ Jo L toL- loL to L toL to L LOL /OL Qlt/43 

l52o-Cil 1 \AS () 1\ n n n B.A,S ()< i'lJt.~CRI 
(" /..0~ 2 rJ r-l t-.1 r-J t-1 rJ lA-S r-J I N=> """,_, 

"'.i·Z.t:r.rl 3 " ~ (\ 1.1\ "" {) I{) n Qf..\~ 

LS_:_'2.'.> -4'7 4 {\ n n n n () I) '(\ I """'" ''ZD' 
. ~'Z>{..-"1"7 5 r-J cJ ,__I r-> r-' ,I" N ,.._J !"""' 1'3'10 

l~,t(' -'11 6 rJ 1\J 1\. ,J 1\.) 1\J rJ tJ I Jl'l I 1.tl s 

l~-zr.-'1/ 7 ,_l r-' rJ r-l ,.._:> t-' _1,-J N ,....., l'l<> 

I;-~"'·""' 8 ,-1 r-1 r-J ,_J ,-1 r-.1 ,._.) ,.J ~I()< 

1<--Vl·'i'? 9 ,.._) t-J r-l r-l !'--I ,._., t-> r--J """" ~ 
1 s-~-'1/ 10 I 'lA "' r'1" ~'Jpr> 7~~~ 5!~ ~':;.):; 1514·Jt' ·~, ~~ 13~~ ! 1"10 \3-i 

Comments: o:i'l-1 ~~~ """' - "_J .... L ""-' N>f>. k~, ~\--- '* ~~ .-.~<.- .. .,_, vo<-\.1... 

KEY. AS•ATSURFACE N~NO~~ EMR=. AzALJVE DeDEAD NF•NOT 
r REP • REPLICATE COND • CONDUCTIVITY ALK • ALKALIN11Y AMP • AMPLEXUS 

TEMP • TEMPERA TIJRE · HARD • HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 

~LOPC:>C.D . 
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r 

Environmeu!al Scic:na: & Engineering, Inc. 
'Toxicology Lab· Gainesville, FL 

."T"C f ·,; 
~.;--. j 

QAI'ORMNO: IOllB 
EFFECTIVE· MARCH 1997 

SUBJECI': SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

SPONSOR: Qed-~~ ~r:s:.YcY-'i~' 
SAMPLE ID: .c.J ·· · ·. '" 

PROJECT1roMBER: 319;j%-(J \Q("l 
TEST SPECIES: --f\· . c~ 0.... 

DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INITIALITIME 
(OC) ALK (ppm) (s.u.) (mg!L) (Jimhos/cm) 

f-;=-tCfCh 0 -A 2:30 ll~ LD·l 17-5"' (o,q :?* - ~12-ttGC: 
5;20Cf7! 6 -zz.,<)' --· - S·O 7·3 - .. ~6/'IIC. b"o/ to$-e 

S'-11-'t':> 2 le '2-2-."' _,_~,-. - -r.9 ltl -· '-brc- r-.-.c I (a "3= . 

s:zzo.'73 D zzs-. - - -7.9 l.f..LJ - -...j\C... . bJZ.. \000 

5-z.~...q1 4 y_ zz- z.. - '?0 ~-'2- - '/'fL. - r--o 1\ '3o 

~/V\-"\'? 5 -F -z-~.<1 -· . S?.o q,3 --·· '-('(C... ~ ~·330 

;--"Z-'> .Jt '7 6 
/'' '22·~ ~·O i·l) ~ 

~ 

,C) -- - '-I'TI:. l~l.S ---..,..,. 

~ ~2(,-'i 'l 7 +i '2.2-.~ - ~-= %. I - -t<JC:. ~ 1:&=-o ... -
S'- .. ,. "''7 8 A Z3.' -· -·- q,p ~.'1- 'I '\C.- lttS - ~ 

S-~-'1'7 9 .5 'Z-"2. '1 - - "'7' 'l IS -· '-1~ t-O !<>:Jc> 

5-Z'i-Vi 10 G zz. :3 lit'? I l~V .&1.. ~.0 1.7 ~ -- r--c. <::>sct.S'" 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

~q-<no 10 l /o L Jo L J 0 (_ 10 (_ )O (_ IOL 10 L ?LJ4&:l 
5-:D4)1 IA-6 2-A:-5 n I PrS ( .t:\5 n <) n 2f.J(Th5 

£-71-'t'l 2 l peAO r--S t-1 r--l r-J r-J N tJ' (\<\.0 "-30 

-

. S·2Z.·<;J.l n··· (] n. () 1AS () I 48 I) (3(.\o~-

s ~':)...C,'1 4 n 0 (\ . -(\ () 11 () () """l?eO 

S-P'i·'i'~ 5 r-l r-l ,..J r-1 r--1 ~ 1'-1 !'--) 
""" 13'1$" 

5-U"-'1.76 tJ f...J tJ (\} ,IV' IV tv' v ~ ('l.O) 

c;. 11,-"' 7 r--' r--l tf.'t'S c--) t--l t--i ~ t--l 1"\D~ 

5-~1..£(] 8 ·r-J I~ ( GM!l-. '~ '2-~ ,_l ~ t~ ""-"' lA '3=> 

$.2,(-'ll 9 ,._1 ,_J I r;...tt 
,_, 

'~ c--) !AS r-l I"= (.(A:, 

5-7-~-9"]10 
,,, 'Z.r:l'P IDA f 0 A: lOA i~l 1-,..rp I'D A ~A, .,_,.w 7(>..,3rJF rvo I of"" 

Comments: ------ .. 

- . - - = E KEY. AS-ATSURFACE N-NONE EMR-EMERGENCE A-ALIVE D DEAD NF NOTFOUND 
REP ~ REPLICATE COND = CONDUCTIVITY ALK =ALKALINITY AMPs AMPLEXUS 
TEMP E TEMPERA TIJRE HARD K HARDNESS YTC K YEAST/'IROUT CHOW/CEROPHYLL 

L~tot:lGEO 
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r 

• 

EDviraamental Science k En&incerin& Inc. 
FL 

SUBJECT: SEDIMENT TOXICITY DATA SHEET -

-

OBSERV REPLICATE 

DATE-DAY A B c D E F 

r--,n_qj o lOL JOL LOL 10 ( toL !OL 
IS~..,__, /1 '(""\_ () \'\. \"\ \'\ '1\. 
IS"-1-I-'i.7 2 rJ r--1 r-I r-.J r-> ,...r 

L'i/3 ·~ 1'\ C) 1 s:: ua Z...A-S n 
~-'2.'Y'n 4 11 n (~ t-y (}. f)' 

r~"'i"s tJ r-l r-.l ,.._) ~ 1"-oi 

)-7.5" ..ft7 6 fJ f.J ,J t...J N ;J 

s- 'J.t. ,_ '1 7 ,.._\~ ~ r-l t--l r--1 lA-s. 

5 ~t1-'\'1 s r--1 .--1 r-J 0 r-J r-l 

5-~-"'1 9 ~~ r--l r---1 1c-n ,.._i ~ 

~-· "'1 10 'btl, 'Z. ,Jy lOA 'l~J v-n:" t Dj), . IDA IM 

Comments: 

·G 

lOL 

" r--> 
V)~ 

n 
,.._;> 

tJ 
t-> 

rJ 

' IIH-.l1 

lOA 

H 

IOC 
\) 

r-J 

() 
\)~ 

N 

N 
~ 

r-l 

\~ 

,-A,~~~ 

NO: lOSE 
IW: 

• cx . .r-k 
c;g _y,~ 

''~ ... 
~ \(J::::C 

M.<>IIZDC 

""" J3 'I • 

1'/t'::u< 

1'10 l~ 

""-011~ 

,...,..:>I~ 

MJ> lSI:' 

KEY: AS•AT N= NONE EMR- i iNCE A • ALIVE D • DEAD NF • NOT 
REP • REPLICATE COND • CONDUCTIVIty ALK • ALKALINITY AMP • AMPLEXUS 
TEMP • TEMPERATURE HARD • HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 

C=c..ort::£D 
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• 

En'linmmcmill Scioo~:e & Enginccrin& IDe. 
Toxicology Lab· Gainesville, FL 

:. -
.. -:~~~-\ - .. 

' 
j" 

QA FORM NO: IIIII!. 
EFFECTIVE· MARCH 1997 

SUBJECI': SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

SPONSOR: ~ [tl :lf::.'S "1"U"'\ PROJECTNUMBER: 3\C\" 122.. "5-0 tOO 
TEST SPECIES: -...1-R " cr. SAMPLEID:Lf 

DATE-DAY REP TEMP HARD/ NH, pH . DO COND FEEDING INITIAUI1ME 
('C) ALK (ppm) (s.u.) (mg!L) (p.mhoslcm) 

16-\~~ A 2Z.<2'" 11'-i~r.,IL ~ 7~ h-"2- . ~~ - h17 \\00 

S.zoct"1 B "U-·"2: -·· - S·t '1·5 - P;t.< j '1\7"""' !Joy IO~C 
S·Z~ 157 2 C.- '2-'2- CD ~.0 -,, -z_ - '1'TL. - - r--= 11.-p 

5-2.2--'173 0 nf-\- 3"1 ';5 .ti ---- '-lTC G?_ \CloG - -
5·23-"11 4 ~. zz,z;. ~· - '8". ( ~.o - 'i"'C ""'-"' ~~ 

$'> 2'1--'1'1 s ~ '2-'l. ~ -· ~ ~.o ~.2--- - '-/1L.. ~1330 

s.-u;-q7 6 @ -z-1·~ -· - B·o S·D --· -f<TC' :rN 171( 

5.:7(.~'} 7 +-1 -zz.q -.- - ~·.a /:7 -· ';"T'C f"'.= ( l """' 

S-Z1A'1 8 A 1:1.1- -· - lit. '2.- -r.CI. - '-/<fZ- ,.._.p !I-\~ 

!~kZI1-'17 9 n '2.:2.,"' ~ -· ~.I '/,~ - --1-TI:.. ""'-"> 1 <:>"3.-

. S·-z-4 _,1 10 c. Z'Z-/ 
,....,-..;" .{En+ ~- \ 3eo ,..,..,.,. 0~ 17/ I...LU' ~.0 -

OBSERV REPLICATE 

DATE-DAY A B c D E I' G H Initial 

s:- icp::f7 0 10 L lO L to c {0 (_ to L tO L 10 (_ ro (_ f:Litka 
5-2CJ--Cf11 4RS z rvs·· 3~s 'i) AG ~o.S (oPtS -urs 4+\-s fJetCB'S 

c-.~(. 'VI 2 /.f p,t; '1kS '1A-s c..PrS 3.11'S '1~ .£'Jrs 3f>rs 11'1'0 I ~::;:, 

5-"22--"i/'3 '2.- A5 I{\ n n ?A. a I AS ' .er-G I) ~~a~ 

5· '1:!.-4 'J 4 n • 1 O<;<-l\Q ()'' () (\ {'\ n () Ct. (2Q:) 

. S-'P\?1'7 5 r--1 ,.._..) t-.1 rJ r-) r--J N !'..) . f'A':' V3"f S'" 

lr--~...t11'6 fJ I'J N tJ . r..J .N N N 'J/110(" 

.:;~ 'llo --91. 7 f'--l lA-S r-> f'--l 7-~ N I'-> I-) M>ot~ 

~'Z.V\) 8 r-' r-J 'r-' r-1 ,...J ...,_! r-> r-1 ~ \\p 

5· "2-i -11 9 r-l r--.1 r-1 ,...._I t-l t--l ,_j ,..._) r-o \loSD 

S~Vl-'1110 
"! !),.,. ... "'o..,.v ; s(lo' '70 51>,$"j'lf <tD11 ~ %, ttJf! "1 C> I 3 ,_sf' '('A.{) r&lt< 
~ "'"" 'l tll'" J,.rl" 

Comments: 

-KEY: AS-ATSURFACE N-NONE EMR=EMERGENCE A=ALIVE D-DEAD NF-NOTFOUND 
REP • REPLICATE COND = CONDUCTIVITY ALK =ALKALINITY AMP- AMPLEXUS 
TEMP • TEMPERA TIJRE HARD= HARDNESS YTC • YEAST/1ROUT CHOW/CEROPHYLL 

(___<::" LCAC£0. 

f.-

--- --- ·-·· -·----- -·----------------------" 
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• 

Environmental Science .!t Engineering. Inc. 
Toxicology Deportment 
Gainesville, Florid: 

QA FORM: _O>U.J7<.c..A ~­
EFFECTIVE: 

PROJECT N0:."'"";:)77'\q-=-,=2'2b=---, 

SUBJECT: lEST ORGANISM SURVIVAL AND WEIGHTS 

SPONSOR: Po-! -C \...0.._) E:. S1 Q1 SPECIES: ~. o.:z::\cco.. . ' -,--'.h ',., '~· 

ID Boat Rep No. Alive Tare Wt (g) Gross Wt(g) NetWt(mg) Au-a~ 

\ A 5 0. 'll'/9 0.91~~ o.9 fo,/'l 
2. ••. B !O 0,9tS"j o. '111"'7 !. g o.r~ 

3 c ,o o.q 1"7~ O.'II'IR 1.'1 lo,\9 

IC.Cfll •nt L_j: D q o.'l-z.IC) o.'i'l. '31 !.~ lo,za O.l~ 
5 E (0 0,'1Z3o o.'l'l.So 2-o. 'o,-zo Mj~~ 

. \o F \0 o. crzrs o.q2'3Y t.G I o.l"'\ 

I G· \0 0.91~ 0.'1-zog ).~ { o. ((o 

'6 H 10. o.cu-r9 o.919r l.~'o.t8 

C1 A 10 O.'l21t..f 0. '1'<:.., 'i 3.o r o.:.o 
\ l) B tO o.'1c:.j 0.'1222. z.q I o;z..q 

L{ot.J \ \ c tO 0.931$ t'J.'l35~ 4 ""''r o,"fo 

\'2. D 10 0, C!'<L~ ~ ....... 'l~ 3.t/o."3r o. 
l-::; E 1::::l o.q3z.<.. "Q?.f ,.., 3."' I o::?.~ "'j'"') 
,Lj F tO D.'l3ol · O.Cl33Co J.do.3C f-

,.:::::;- G \0 0,'\31 "2. O.G3L\9 '3;; f o.3'7 

\Co H ,o n q'<rz .. · o.C~3~& 3.C..{ o,"~(o 

\f A \D _D.'lZ1'-f 0,93o'-1 3.o/ n.<.. 

t¥ B tO 0.91'12.. o.9'Z.-z. 3 3.\ I o.31 

\q c ,p 0.9 l'l..~ o. 91 SG:. '2. ~ fo:t .. & 
0.2.9 ~D1 120 D t0 o.'l?-z.-z.... O.'IZS:5' 3."!:./o.33 

z.l E ~ o.9'3t3 t>. q 33'6 ts.r a:z2 . I~ .~ zz. F tO 0/\3. I\ 0. '13Lf'Z... 3.1 lo,31 

iZ3 G 10 0,(\\qo n.Gz. 1'2- '2...'2.1 -~ 

l2c...t H \0 o."z<l?s- 0.9313 'Z,il o.Z2 

Bahmce Used: SP \ '00 Calculator Used: IT:::G?rJ '<By:;_EM~OL_ __ Da~~ 
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EnvU:00...enbll Science & Engin=ing. inc. 
Toxicology Department 
Gainesville, Florida 

·; 

QA FORM: -l!.IOI..u:.7Al_ __ 
EFFEC'llVE: 

PROIEcr NO:.__,o"'I-;=:Q:r2=7""'5,_. 

SUBJECT: lEST ORGANISM SUlR.VIV ALAND WEIGHTS 

SPONSOR: .Q c>f F -- u.:::;e_S'\ if> SPECIES: <--!-\ ' Ct:Z.."\" ~ c 0-

Sample ID Boat Rep No. Alive Tare Wt(g) Gross Wt (g) Net Wt(mg) Average 

2C::: A \0 0.9 '3'1<il t'l,93iL{ 
I z. (, o. '2lo 

2-Ca B ro O.'I'Z.'II 0.9315 l.i O,lg 

~oL.- 2-r c (0 ().'133 '3 0,'\35~ z. (,I o.?k o.z~ 

ft,e4 i) 215 D o;:Hst.f 0, "\t"TS"' z.r , 10 o•ZI ,/"') 
zq E o, c:w1-;~ 0.91~8 z.t rO o,-z.l 

3:J. F t.O 0, q '2. 'i'"i. o,'l2fo5' 2.3 0.2:3 
3 I --c- G ct 0/!31 <.:, o. q3t.fl 2,5' OZ'i 
52.-. H ro 6. 93 &1.:. o,q'{zz, 3,iD o.'3b 

33 A· \0 0, 92.'1~ 0.'1321 2.3 o;z.~ 

3-\- B 10 o. "12'1<=1 D/13 1<6 (,'\ O,l'l 
sr:;- c \0 o,q-z.cz'3 o.qz'IS"' t.z o.rz. O.IC6' 

(oo/ 60 ·D <1· 0.922-~ o.9z.Lf.l r:z 0,13 
1..\+B"@ 3.~ E ro C>.'lf9.2. O.'JZI( 1.~ o. I 'I "j/C>!J 

l~s- F ~ o.91R2. D.'ll'l9 1:7 O,)Cj 

sq G ~ . 0.'1!9"? o.qitt1 \.i 021 
-An H I 0. 9 !9'1 0,'\'2o'1 1.3 O,lq 

4-1 A tO 0. 'l'Z..Ci I 0.'\25«-1 1.3 0,13 

4-2c B {0 0.'1315 O,'l'33Y. \,q 0.\9 o.ri 
L)lO 4:3 c ro o. 93 'i<ii 0.'\LfOC.. J.'g o.l~ 

~® 4~ D tO 0.9 'Z-'-1'1 o.crz.'-1 1.2 Ot!Z.. ,...,("") 
14-S" E t:> o. '1215 0.'\292. In o.n 
Lj~ F ,o O.'lZiZ o.'l2C~.9 1.'1 o.r7 

IL+"l G 10 0.~31 \ o,q331o zs- o:z.s-
47 H \0 . 0.9'3"{0 0.'!31.. 3 'Z./3 f o:z.) 
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Eovlronmcn~ Science .t. Engineering. Inc. 
Toxicology Department 
Gainesville. Florida 

QA FORM: ~OIJ1!7A..__ __ 
EFFECTIVE: 

PROJEcr NO:--'------"-=-

SUBJECT: TEST ORGANISM SURVIVAL AND WEIGHTS 

SPONSOR: Ro'1 r:; wE:..S:~ SPECIES: ).1, <>..z-kc.::... 
' 

Sample ID Boat Rep No. Alive Tare Wt(g) Gross Wt(g) NetWt(mg) • 

Vl't A 5 o.qzq~ o.qzCJg D.~( o.ro 
.5o B Cl 0.92'1 I OR30*1 \,or o.ll 

51 c z. O.'lzgo o. 91..11-z... 0.1..-, 0,(0 o.t'-f 

(ofk; S7.. D (, 0,9'2-qo O.'t~ o-o f,o I '0·17 "":l/"'5 
o ,q -z." r n.qtG.I O.ln S\. E s ln,IZ. 

S"j F to 0.930 t 0. «JSIC., IS/ o.l:> 
s< G I o. '129Y o.'tt'l~ o:z ... l 0,2.0 

.S<o H Lj 0' q2.(., (., 0.'1~ It- o.~r>fo,!~ 
5-"J A ~ O.'lZ'l3 0.'1'3 c'1 I·"' 0,1<6 

s~ B !o o.qi-z-'1 0.93'"1:) I. 'I , o.t Cj 

5~ c 10 0/~'31 'I 0,93'\Z. ?-3 0 :z.::. o, 
G.o D (0 o. 93'3. 2.. o. 't35'-l Z.2 I v, 2-"2- ~I-, 

~o5 C. I E to o.qz.sc; 0.'1219 . -z·c;.: I o:z.o 

r. 7.. F {0 o. 9z.<it 0 ""'">I -z.. s/ o. ?...3 CJo-o ...{ci~'l .. ...., 
(o} G !0 f\ 0'2 '\! O.'ll\ II z.o/o.Zo 
!b'i H tO o.'lt9S""' 0.922'1 z. ., 0 • "2-"' 

(,~ A q 0.~232- o.'\2..!.15 1.3 ( o.\-1-1 
(o{., B 10 o.c\l'tl o.'l-z..oq I. z../ o.IZ.... 

(."') c ,o 1'>.'\1~0 . ·r.CI?o\ 2.1 I o. 2.1 o.n 
L{03 

(.,'( D 
'" 0.'1'2:/7 0. "1-z.O. '2.. v::; I o .r s-

G.'\ E •D ().G-z.54 o.~ 2.3 /o.--z,3 ~~~ 

'")a F . (D o.G2tA 0.'\2-~'1 1.5' o. I 'S" 

.,, G !o 0/lz.(jls- 0.'1303 (, g o,l& 
-;'2_ H '1 OA'Z-'13 0,11310 In lo.tt:t 
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Environmental Science lit. Engineering, Inc. 
Toxicology Department · 
Gainesville, Florida 

QA FORM: ___w01L.U7A:L.-__ 
EFFECI'IVE: PROJECT NO: ____ _ 

SUBJECT: 1EST ORGANISM SURVIVAL AND WEIGIITS 

SPONSOR: IZO'i rw~- SPECIES: ~-( ""*C."'-
Sample ID Boat Rep No. Alive Tare Wt (g) Gross Wt (g) NetWt(mg) Average 

13 A ~ o.~3Zo 0. '\3'2.-'1 0,'-J O, (o 

r--1 B y o.9'3o'1 o. 431"2 .. 0.2 o.zo 

-rs c -, o.'lz~s- 0.9'30S"' 1.o o.l'-j o.\5 

fobC6 1\o D s o,q'ZSo O.'l2S<.. Q. G::> o, I '2-
E (, 1.\/o.l~ 

M~~~ ....,...., o.qzn 0.4 '2..'2£' 
/\' F 5 0.'123'1 0.921.fl o-r o,ll..{ .. 

"74 G 1 0.'\'Zil o.l121R' o. I 1o,!o 

\iO H 3 0. q '2.-'\"7 o.ct3o3 o.<.. 0,2-o 

'i?l A I o,'lt'l'i O.t}U>9 I J, 5 o. 2-1 
n B lo 0,'1'2.1 ~ o.q'2.33 1. 5 0.1~ 

'03 c to 0.92.5"1 D. Cl2."11 V'l o.n o.n 
L15 ~ D ID 0.931"2.... 0.93 3\ '·" O,l '\ r--.~[~ 

E ~ o. 'lZ-1'7 CV13o~ I, I o.\'1 S'O" 

~ F 1.0 0.92.~"":1 0.'\3o.r \.II o,lR' 

'(] G 'il O.'Wi!"i. o. '\'Z.."\ ~ 1. '1/ o.r'6 
~ H I 0. '1"2.C:. ( o:lz .. -n {,Of o.t'-1 

~ A ~ o. q \1?"2.. o.clllir \, S"' 0·19 
Cj.o B lo o,q l!<t> o.<=ii3S"" L"' o.l~ 

C,\ c ~ O.'i1oo l'),ql\3 \.3 ., (!>,ft.. o.2o 

yos '1"- D 1::) o.'fW-1 o,qt'33 \.9 Or!'\ M.j/~ 
. / o.7..Q '\3 E I~ 0.9102.. O.<:j\2'2... z.o 'Z..-Q 

~-~· 
'h F \D o.qo"~ 0/=!0~9 '2..1 o, '2.\ 

"' 
G \0 0.90ll..- o. <iOCl-r I. 'Z. S' o. 'Z. S" 

'\<., H -, O,'\ot1i.:. o,qo"-'2... 1. (., o.t-3 

Balance Used: Sf'! g>.o> . Calcul!ltor Used_: '1\ -l<>o - By; . ''fi.'o Date: · c.. Is l=n 
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Environmental Science k Engineering, Inc. 
Toxicology Department 
Galnc:sville, Florida 

QA FORM: -"'Olcu7A:>.._ __ 
EFFECI1VE: 

PROJECT NO:~-'-----

SUBJECT: TEST ORGANISM SURVIVAL AND WEIGHTS 

SPONSOR: 0MF~ SPECIES: 14- .r..., 1..,.. ...... 
~ lD Boat Rep No. Alive Tare Wt(g) Gross Wt(g) NetWt(mg) Av..,..o~ 

'11 A 0 O.tt o'-h-. 

q~ B 0 (). '·1".<.-J ~ \ 
'\'1 c 0 o.• \ \ 

100 D 0 o,q-z.iC! \ \ -4~ IOI E 0 O.c\3 (.(, \ . 
D. 'II '3 s- \ !0"2... F 0 

103. G 0 0.9!\1 \ 
t"'i H 0 (),C\tl\7 I \ 

A 

' B 

""' 
c 

~ 
E""-- !'--.. 

F 

""' G 

""' H ""- . 
A ~ 
B ""'-
c ~ 
D ~ 
E "" F ~ 
G ~ 

H 

Balance Used: Sf' r ~ Calculator Used: Tl-"o c By: •. _------ JJa"?, ___ _ 
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Environmental Science & Enginc:cring. Inc. 
Toxicology Department 
Gainesville, Florida 

QA FORM:_st,Ol'-"ZC..__ __ 
EFFECTIVE:. ____ _ 

SUBJECT: TEST ORGANISM GROWTii 

SPONSOR:(<o'-{ .(" ·--~. ···· ..... ---~-
v..J E sTO(} 

--- --

SAMPLEID: ~o,~\ 

PROJECTNUMBER: ~~ cnz:z. 5 ~ b 1 0() TEST SPECIES: -\-i -O.~tecq_ -

ORG REP Lengtb ORG RE Lengtb ORG REP Lengtb ORG REP Lengtb 
# (mm) # p (mm) # (mm) # (mm) 

I A 3.3 I B z,'} r c 3.'1 I D 3.'-t 
2 3.~ z '3.t-l z. 2./ z 2.9 

.3 z.~ .:. '2.,.-~ 3 2.9 3 3.0 

L1 z.'J "' z.to 
"' 

2, 'l '-\ ~7 

5 2.q ~ 3.0 5 3,s- s '3.2 

- ~ (. 3,f c.. 2.') Co 2.~ 

- - 1 3,3 7 ' 22' 7 .Z.7 
- ~ z.4 ~ 2.~ Sl '2:7 -

- - 'l 3.0 'f j,tj . 9 3.~ 

- - z,5l (0 J, I - -fC> 

AVERAGE 3.1 . AVERAGE 3.0 AVERAGE 3.0 AVERAGE 3.0 
STD.DEV. 0.:30 STD.DEV. o. -zc.J STD.DEV. 0.~ STD.DEV. o.~3 

RANGE 2,g.:>,S"" RANGE ~.c.- s.c.t RANGE . '2. ")- 3S RANGE -zn- 3.1,. 

I E z,q . I F '3.3 1 G 3.'1 T H 3.o 

z 'L"' 2. 29 z 3.!. '2- 3.<.{ 

3 J,S" .-:!. 2b 3 3.o 3 2./ 

'1 z. S? "' 3.1 '1 -z.~ <.i '2.5: 
s .1. '2. $ z.9 s: 3. t s 2,f, 

(o 3.3 (, ~. 2. " -~~ t.. 3,o 

1 z." ., 2,7 7 3, I '7 2,o 

re. 3~2- ~ 3.0 l? z.'l <g 2.9 

" 3,o '1 3.~ 4 .3.0 9 3.1 
fO 3./ lO 2.j 1.:7 2.9 lP z.q 

AVERAGE 3.0 AVERAGE _J,O AVERAGE 3. I AVERAGE '2.i 
STD.'DEV. o.u STD.DEV. o.l<. STD.DEV. 0·"24 STD.DEV. o.3'i! 
RANGE <..!.- 3.5" RANGE oz. C.-J.~ RANGE "L'i:- 3.(. RANGE ~.o- l. '-i 
Measuring Device: M~ Calculator: RS-~ 

Data By: M.O Date: &. /az/1') Reviewed By: Date: 
. 

'------------------~-==-=-=-~=c,~=-=·-=-==-- -~-_-_-~_~_··--==-----------~_-_····_·-_····· 
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Enviromncntll Science &: Engineering. Inc. 
Toxicology Dq>ortmcnt 
Gainesville, Florida 

QA FORM: -~~.~.OI.c.,ZC.___ __ 

EFFECTIVE:_"'----

SUBJECT: TEST ORGANISM GROWI'H 

SPONSOR: ~o'i ~ ....UE.SICXJ SAMPLEID: t..jo'-\ 
PROJECT NUMBER: o\0'72.-'2-S- 0 I CC) TEST SPECIES: -l-f . 0.-=2.. fCC C.. 

ORG REP Length ORG RE Length ORG REP Length ORG REP Lengtb 
I# (mm) # p (mm) # (mm) # (mm) 

I A 3-"2.. f B 3.o I c 3.3 I D 3. l 
2. 3.~ "2. 28' 2. 3., "2.. 3.7 
~ 3& 3 3.'2.. 3 3,g- 3 3.<.. 
c.i L.J,o "i c.f, I '1 3,<f '1 J,f, 
s 3.-s- 5 3,(..., s .:3.8 5 c.f, r 
1.:. 3.o (., 32. " 3. ~ <. 3.4 
I 3,J ., 3..b I 3./ ..., 3/1 
~ 3. ( i" t.f, I ~ /),o '6 :3,3 

4 3/l 4 . 2. 7 "' 3.1 , 3.'1 ,o '3,(o '"" :3.5 10 vt.o lO 2,7 

AVERAGE 3.1.o AVERAGE 3·'1 AVERAGE 3.1 AVERAGE 3.S"" 
STD.DEV. 0. "31o STD.DEV. o.Y<j STD.DEV. o.-:1<:> STD.DEV. 0 ·'"le> 
RANGE I3P~L\.o RANGE -z.. 1- <I. I RANGE 3.1- '-l.o RANGE -z..-,- <t. I 

r E 3,(., l F z.~ I G 3,'1 I H '3."1 
2. :3. ( 2. 2:7 2. 3.5 "2.. 3.o 

7> :J,q 3 J,O '1 3./ 3 t./, I 
'i 3.'1 'i 3,~ .'-1 3/1 "'\ 3.o 

s 3.~ s 3.0 5 3, S'"' s. 3.3 

c.. 3,2- (.. J.'-1 (., 3.!>"' <.. 3.2.. 

I ]."{ I 3.3 7 3,2. '1 3,t..f 
g 2,g 'iS 3.2 ~ .3.o ~ z.s-
'1 3.~ "t 'l.~ 4 :3.3 '1 J,'-f 
to 3.3 lO 38 \.P 3.1 (,.::> 3.7 

AVERAGE 3.t\ AVERAGE 3· '2- AVERAGE 'l·S AVERAGE .3.3 
STD.DEV. o.::;s- STD.DEV. o.::;3 STD.DEV. o. 7Jb STD. DEY. o.t.f3 
RANGE Z/i- 3.'1 RANGE Z.'1- 3.,i RANGE IJ.o-:J.q RANGE 

~"<-~ Measuring Device: M~ Calculator: ras- P-Pr"E -

Data By: tv'&> · Date: G./2- /'!'! Reviewed By: 
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Environmental Science & Engineering, Inc. 
Toxicology Depanmcnt 
Gainesville, Florida 

QA FORM: _....QI'-"7C..._ __ 

EFFECTIVE:._-'----

SUBJECT: TEST ORGANISM GROW1H 

. SPONSOR: ~OY .?- Lt....£ 'istc:::.l} ... 
.. SAMPLEID: Lfol 

PROJECT NUMBER: 0 1.qr'2..."2 5" TEST SPECIES: 4-{l. C=2...-TeCO.. 

ORG REP Leogth ORG RE Lengtb ORG REP Leogth ORG REP Lengtb 
# (mm) # p (mm) # (mm) I# (mm) 

I A 2.4 I B 3,3 I c· 3.S I D 3,3 
7.. 3:2.. 2. Z1 2. 3.7 "2.. 3.o 
} z.S 3 3.'1 3 3./ 3. 3.'1 
y J.S" '1 3,G, '1 3.3 '-1 .l.3 
s 3;-) <; :11:> s 33 s :Jn ... 
~:,· 3.~ Co 3,2.. ID 3. J Co 3.(, 

"/ .3.1 I 2.~ I 3:7 -, "J,o 

'6 3,0 'g" 3.1 ~ 2-1 '& .:3'.2. 
D! 2.'1 "i J.3 

"'' 
. J,(, "1 J,fc 

to Z.9 {.:::> 3d., \C 3.7 \0 .. t...(,o 

AVERAGE ::>. l AVERAGE 1.3 AVERAGE 3.'1 AVERAGE 3.t.j 
SlD.DEV. o.~ SlD.DEV. o. :!>$ SlD.DEV. o.3'3 SlD.DEV. o. 3"2. 
RANGE 2.'6-3.1 RANGE "l-"' 3Ji . RANGE 'Z:J-3.1 RANGE 3.c ... 'i,o 

I E 3.7 I F 3S I G 3.5 I H 3,4 
2. 3.3 '2._ .1.o '2... 3.o i.. 3. I 
3 3.3 3 3. c.f 3 3.8' 3 3.'1. 

~ 3.'-! y 5.3 y Z(, 
.., 

3,2... 

s j,g s z,q s 3.o s 3,Z. 

b 3,3 (., 2'1 to '38 (, ·-z..n 
I 2'1 I ;;.z.. 7 '2.{, .., 2..h 

-~ J,S""". ~ 3.2. % 3.o ~ 3~/ 

9 ll 'i 3.2. q 3S" '1 3.5"" 

-- - lo 3,/ \0 2..'7 \¢ 3;./ 

AVERAGE 3."1 AVERAGE "3· '2. AVERAGE 3.1 AVERAGE '3.2-
SlD.DEV. o. 7!J, SlD.DEV. o,oz.o SID. DEV. o.'{o SlD.DEV. . 0,30 

RANGE 1.'1- 3.<;1 RANGE 'Z.'I- 3.5 RANGE z.c.- 3.'i RANGE u.- 3.!> 

Measuring Device: ~f~.W Calculator: ~-DA€. 

Data By: N'\..0 Date: t./oz..('i"") Reviewed By: Date: 
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Environmental Science It Engineering. Inc. 
Toxicoloi)' Department 
Gainc:sville. Florida 

QA FORM: :-'1.101.t.~.7C'----
EFFECI1VE:. ___ _ 

SUBJECT: TEST ORGANISM GROWIH 

SPONSOR:I<o/ k u..J'C.S.\CXJ . SAMPLEID: '-!oz... 
PROJECT NUMBER: o\Ci1225-CJ\ 00 TEST SPECIES: 4-{' · Oc~ e.c 0... 

ORG REP Length ORG RE Length ORG REP Length ORG REP Length 
II (mm) # p (mm) # (mm) # (mm) 

I A 3·0 I B 3.1 I c 3.3 I D 3.7 
'2... 3.'1 2.. 3%' "2.. '2..7 '2. ],2 

::s 3."{ 3 1.3 " t-f,o 1 3.~ 

1.{ 3.1 . '1 2./ '1 z,l{ .Li 3,3 
s '2.~ s 3,fc s 3-'Z. s 3'.'1 
~ 3.! (. 3.'1 (, 3.~ G. '2-Cf 
..., 3.1 1 .3.o ., 3.~ ., 3./ 
~ 3.Z. 

.. ~ 3,1 't' 3,G, <c 3,7 
q 3·Z.. 'l 3."1 ~ 1./,o. '1 zg-

10 3.3 lO 3./c LP 3.0 10 z..q 
AVERAGE '3,, '2- AVERAGE 3.3 AVERAGE 3.'1 AVERAGE 3·3 
SID.DEV. Orl1 SID.DEV. o•Z-"1 SID.DEV. o.L\II STD.DEV. o.'-1 
RANGE lz.'l-3.~ RANGE !. '1- 3.C.. RANGE ''2..')-<.f,O RANGE 7Ji- 3.'1 

( E 3,~ I F '2-.1 ! G 3.1 I H 3.~ 
'2- z.~ 2. 3.1 '2. _t{./ 'Z.. 3.2.. 

3 3.0 3 3,'-j '\ 3o} :l 3.9 
t; 3.( y 3.o · 4 .3 • .3 "' 3:3 

~ '? .3 s 3.'-t ~ ~'1 s 3.5". 
(., 3}1 (., 2.!1 (.. 'ln £.. ."?.. r 
1 21 I ].) 7 3.3 ., L/.n 
<6 3.~ ~ 2-~ g 3.'2. ~ <.j, f 

" 2.'t '1 z,(. ~ 3, r q 3.'1 
(0 3,{ (.? 3.6' - - (0 2.1 

AVERAGE 3· '2.- AVERAGE 3. I AVERAGE· 3.'-\ AVERAGE 3-~ 
STD.DEV. l),'lO STD.DEV. o.33 ,STD.DEV. c. 'l"l SID.DEV. 

o. "'"' RANGE "Z.'l-3.9 RANGE I '-"-3.5' RANGE I :..t- t.t.l RANGE 12."')- ~.I 

Measuring Device: ··M,.~· Calculator: as~ • DataBy: MO Date: "13)'11 Reviewed By: Date: 
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Environmental Science & Engineering, Inc. 
Toxicology Department 
Gainesville, Florida 

QA FORM: -li.OI'-"ZC.._ __ 
EFFECTIVE: ·----

SUBJECT: TEST ORGAN1SM GROWTH 
.. 

SPONSOR: (2 o4 F ......::>f"~ · 
. 

SAMPLEID: Cool 
PROJECT NUMBER: 319"72-zS" -0\coo TEST SPECIES: 1-\' "'-~c..&-.._ 
ORG REP Leogth ORG RE Leogth ORG REP LeogtiJ ORG REP Leogth 
# (mm) # p (mm) # (mm) # (mm) 

\ A :,,o \ B Zi? I c 2.1 ! D 3.2. 

2 2.9 7.. 2.'f '2- ztJ. ?... 3.3 

3 3,:;- 3 3.1 . 3 2..6"' 3 3.o 

t...\ 3,'-i "\ ::s.f "\ 3~C:, '1 3-':1 
5 z.g s 3,3 s 3.'-/ s. Z-& 

lc 3.'-1 (., Z-9 ~ 2.7 c. z,q 

7 :J.I ") :1,0 7 Z.b I '2-~. 

~ zA, 'if- 3.( ~ .z..'t ~ Z.7 

4 s.3 9 2-~ 'i 3-o 9 2-'1 
(0 ~~ \0 3-2- \0 z,q - -

AVERAGE 3.\ AVERAGE .3,0 AVERAGE z.<; AVERAGE 3.0 
STD.DEV. Oo3.1 STD.DEV. o,ll STD.DEV. o.:N STD.DEV. o-:UO 
RANGE U..-3.~ RANGE ~'6- 3.3 RANGE . ·zs->A.. RANGE 2-fo- :;.3 

I E 2.-1( \ F Z2 I G Z--1 I H 3.2. 

'2- 2-g 1.. 3.2 2. z.s- 'l.. 3.3 
3 3. f 3 2.9 3 3,2_ l 2.9 
'1 2.~ 1.\ 3.2. y z.R' '1 2..'-/ 
s "J,o 5 26' 5 3.1 5 2.7 

~ 3.3 Co J,;r <o 3.3 (., Z./ 

7 3.o 7 3./ 7 3.j I 3.s-
~ 3..0 '? 2:7 ~ J,o - -
'\ 3.( q z,e:, - ~ - ~ 

\0 - -z,-; - - - -
AVERAGE :..~ AVERAGE '3.0 AVERAGE ~·I AVERAGE 3,0 
STD. DEY. Q,(<g STD. DEY. o.z9 STD.DEV. o.3(.. STD.DEV. o.39 
RANGE ~::;.1 RANGE 1-u..-3...- RANGE '2.S- ~.1 RANGE 'Z.'1- 3·~'> 

Measuring Device: \Y-1: ~ --1<,;-" 
---------

Calculator: RS-~€. 

Data By: ~ Date: b/J '"'1 Reviewed By: Date: 
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Environmeotal Science 8t Engineering, Inc. 
Toxicology Depariment 
Gainesville. Florida 

QA FORM: __....QJU.JZC.__ __ 
EFFECTIVE:._-'---~ 

SUBJECT: TEST ORGANISM GROWIH 

SPONSOR; .~ ~ -1 SAMPLE ID: t.f I 0 

PROJECT NUMBER; '3 1"!7 zz~-. o1-=> TEST SPECIES: [.-\-. «~ 

ORG 
# 

REP Length ORG RE Length ORG REP Length ORG REP Length 
(mm) # P (mm) # (mm) # (mm) 

s 

\0 

AVERAGE 
STD.DEV. 
RANGE 

E 

3 

\0 

AVERAGE 
STD. DEV. 
RANGE 

'2..'7 s 
3. I 1o 

2.7 I 

'2.~ ~ 

Z.G. "' 
3./ ,o 

:3,0 AVERAGE 
0•31 STD. DEV. 

Zk· 3.5 RANGE 

_2._1 

3.0 

I F 

9 
lC> 

AVERAGE 
STD.DEV. 
RANGE 

Measuring Device: k<~4---' 

3,0 

3-2 

So 

3.2.. 

Z-1 

Data By: ~ Date: C.( J/<t7 

(0 

AVERAGE 
STD.DEV. 
RANGE 

I G 

2. 

3 

7 

AVERAGE 
STD.DEV. 
RANGE 

Calculator: · 

Reviewed By: 

3.a s 
.3.o lD 

3.0 , 

2.~ 2' 

2'- "' 
3.7 10 

J,O AVERAGE 
0."2.~ STD. DEV. 

iu,- 3,"7 RANGE 

5.'2.. I H 

'2. ~ , 

3.0 3 

'2..~ "' 
3. "( s 
3.'0 c.. 
G-.7 .., 

z,'f i' 

3A:> " 
3-3 \O 

2.1 
3.'1 
3'/ 
3,5' 
2,(:, 

2.7 

3.3 
z,'j 

-2.(.:. 

-us-
AVERAGE 3.0 
STD. DEV. 0. :3'l 
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Environmental Science & Engineering, Inc. 
Toxicology Department ~ 

Gainesville, Florida 

QA FORM:_.,O.uf7"-C __ _ 
EFFECITVE: ____ _ 

SUBJECT: TEST ORGANISM GROWIH 

SPONSOR:. 12--tF ~ SAMPLEID: (po(p 

PROJECT NUMBER: 3 I ''1?-t -zs--o( .-. TEST SPECIES: 1-f-, =z-.kc .._ 

ORG REP Length ORG RE Length ORG REP Length ORG REP Length 
# (mm) # p (mm) # (mm) # (mm) 

( A z_,c;, I B z.t;. \ c 3,o I D z.s; 
2.. 2.S'"" 1- z. 'Z. 7... '2.,£{ "l Z.3 

3 z.~ 3 2..'1 - - 3 1-,t.f 

'1 '2S y zj - '1 z.s- --
5 2,~ s Z.{, -· - s 3,o 

fo 2..(, - 6 'Z-1 -- -· - ~ - 7 z_,g - ~ -,. -
- - % z.z - - - -- - '\ - -z.o -- --- - - -- _.. -- -

AVERAGE -z.,j AVERAGE. z.'i AVERAGE Z.l AVERAGE "2·" 
STD. DEY. o.t~ STD. DEY. o.-z. 7 STD. DEY. o,"'2. STD. DEY. O·"Z-'i 
RANGE -z.s-- z.'l RANGE Z..l>- Z..l? RANGE -z,L{-J,O RANGE "Z. 3- :3,o 

I E 2.'1 I F Z3 t G z,'-{ I H z.Y 
'Z.. 3.0 'Z- 2.S" - - L. z.~ 

3 3.! 1 3 . .o - - 3 3.o 

'-\ 3.3 '1 z,s- - - ~ Z3 
s z.q s 2.9 - - - -
- c. 2..'1 - -- - ~ -
- I J.o ~ - -- -
- ~ z,q - - -- . -
- - ~ 'Z,~ ~ - - -
~ - t.? z.z - -- -

AVERAGE z.'l AVERAGE '"'' AVERAGE "t.'"i AVERAGE 2.(o 
STD. DEY. 0.:>'1 STD. DEY. o .. 3,o STD. DEY. - STD. DEY. o.33 
RANGE. Z8·3.3 RANGE Z.'2.- 3.0 RANGE - RANGE z.s- 3.o 

Measuring Device: ~ Calculator': f'.S- AAIO. 

Data By: (""'-"> . Date: 6/3 ft7 Rcvic:wed By: Date: 
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Env!roamcatal Science & EngincerinJ, Inc. 
Toxicology Department 
Gainesville, Florida 

'QAFORM: OIZC 
EFFECTIVE:-..ll..L.<'"'----

SUBJECT: 'JEST ORGANISM GROWTH 

SPONSOR: l2.""'f ;; { A SAMPLEID: (oo~ 

PROJECT NUMBER: d -, l/Z::- o (oro 'JEST SPECIES: lA-, c.z_.!< =-
ORG REP Length ORG RE Length ORG REP Length ORG REP Length 
# (mm) # p (mm) # (mm) # (mm) 

\ A 2--7 ( B J,O I c 3/-f ( D z.s-
'2- Z..(o 'l. 3,o 1- 33 ').. 3.2. 

3 3.~ J .:r.t..f 1 3."1 3 -z,g 

lj 3. ( .... 3.r "{ '3,5'" 

"' 
3,Lj 

s _3,o s 3/2... s 3.3 s 3,"f 
(., 3.3 (. 3(2. c.. 3,<-f f4 z.z. 
l '3,? ..., 3.3 'l '2..8" 'l ..3,f 

<£ 3.3 '( 2.0 <t 3,«.( 'i 2b 

- - 'l 3.0 ~ .lO q 3,'1 
- - \.0 3,;!""" ~~ 3, I l<> 3.o 

AVERAGE 3.2- AVERAGE 3,2- AVERAGE 3.3 AVERAGE 3--1 
STD. DEV. 0. :3'&' STD.DEV. o.:?.3 STD.DEV. o,3o STD.DEV. 0.~ 

RANGE tk- 3 .. 7 RANGE I z. 'i - .3.S' RANGE 2t-3,'1 RANGE I -z.Z-3-'-

I E .3,0 I F ]. '2.. \ G '3·t.. 1 H 3.2. 

'l... 3,0 2. 3.3 2. 3,( 2- t..i.O 

3 3. t 1 3·_'2 '{ ;$.3 J <-j,o 

'-\ 3.0 '1 3.S"' 'i 3..::1 Lf :3.8' 
s: 

3.~ s: 3.D '> 3.7 > 3.o 
(, .... .3 c. 3., (. 2-'f (. -z,.s-
..., 3.5" 7 3.0 I 3.S' ..., 3," 
~ Z.f.:, '$ .3.-o 'J z.t. ~ :3."1 

9 2.3 '1 3.~ '1 J,J j 3,9 

\0 2,"1 tO 2-'1 \.0 3.Z. lP 2-S" 

AVERAGE ;:,.o AVERAGE 3.3 AVERAGE :!.3 AVERAGE 3.\.j 
STD. DEY. 0-39 STD. DEY. o.t.-z.. STD. DEV. o. 3"{ STD.DEV. o.r..o 
RANGE lt.5- 3.1.. RANGE - I z.'l- .3.~ RANGE lu.- 3."'1 RANGE 

~.s-~ Measuring Device: M<~-1c.-- Calculator: rz.s . -~e. 
Dato. By: (VID Date· ,_{._. lolfl Reviewed By: .... , ,, • J 
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Environmental Science & Engineering, Inc. 
Toxicology Department 
Gainesville, Florida 

QA FORM:--"Oui7-"'C------I 
EFFECTIVE:. ___ ..;.__ 

SUBJECT: TEST ORGANISM GROWTH 

SPONSOR: ~~- ~J.,.., 
--, 

SAMPLEID: t-fo.:s 
PROJECTNUMBER: 3f"!7Z~ot...o TEST SPECIES: lA-. "'-z..!< ".:... 

-ORG REP Length ORG RE Length ORG REP Length ORG REP Length 
# (mm) # p (mm) # (mm) # (mm) 

! A z..s 1 B Z.S' I c 3:3 ! D "Z1 
'2.. 2-G. 7.. 3.1 2. 3,D '2. 2-S". 

2 3,( ) 3.--=- 3 z.,g .3 J,'1 
'-\ z.i '1 z.'1 "' 3-0 ~ 3.0 
5 a.~ s: 3,0 s 3..3 s u.. 
(, 3,o c.. z,q r., '2:7 c. z.t:t 
I ... <o ') z,g 1 2.b .., 2,-Gj 

~ 3,0 i' .1.3 ~ 3, I ~ s.L( 
9 3.3 'l 28 '1 :1.(.. q 3,Z 
~ - [0 z,<-1 (0 ;], 'Z. 10 :3.3 

AVERAGE 3.0 AVERAGE z.'i AVERAGE .3. I AVERAGE 3.0 
STD.DEV. o.3S STD.DEV. o.3s STD.DEV. 0.3\ STD.DEV. o.3l 
RANGE 1.5- :),(, RANGE 2.<1- 3.:> RANGE 

2.C.-:l " 
RANGE z.s- 3.~ 

I E J.,O r F 2.7 I G z:? I H 3,/ 

'Z. 3-1- 1 J.l '2. 3.o '2. 3.2. 

3 :3,.2. l 2:7 'l 3.( 'J 3,0 

y 33 'I 2,0 "' 3;Z... "\ 3.3 
<; 3.~ ~. z..t s 2.'} > 3.-t\' 
(., 'ZA) (., z."? (, 3,2. (., 3-.0 

I 2}{ ") 3.'1 7 3.5" '? 3./ 

~ 3,0 ~ '3,"1 9 J.o ~ -z<t 
~ 3,0 ~ ,3,0 '1 3.&" 'l 3,Z.. 
[0 :;,"/ ,o :;, I (0 .:J,/ - -

AVERAGE 3.1 AVERAGE 2."\ AVERAGE '3-l AVERAGE 3.\ 
STD:DEV. o .. "\ I STD.DEV. o. '-{I STD.DEV. o.-z.~ STD.DEV. o.ri 
RANGE 1,."!- 3.'i RANGE 2.0- :3.'1 RANGE z.1-Z.s RANGE -z,'l- 3.5' 

Measuring Device: ~·.·· Calculator: (2!0-~ 

Data· By: ""'-0 Date: lo/'-l fen Reviewed By: Date: 
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A VTEX FIBERS 
ROY F. WESTON PROJECT AMl'Hil>OI 

QSTPROJECT 

Appendix D: Reference Toxicant Test Raw Data 
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Envir~n~al Science -~ Engineering, 
Aquatic Toxicqlogy Laboratory 
Gainesville, Florida -

Inc. Page: 
ESE QA Form No.: ~sos 

Effective: APR 1993 

REFERENCE TOXICANT TEST DATA: FINAL DAY 
' 

I 

client: \\\ l "2> c.:__ ll 

Nominal 
Concentration 

F 
I 
N 
A 
L 

R 
E 
s 
u 
L 
T 
s 

ftSIL-
Control 

~ 
l0 

32 
Co~ 

L L 'iS 

Nominal 
Concentration 

_..u.<;jiL--

Control 

~ 
·-1\o 
·i5L-
Cot{ 
\L-'?; 

Date: ~-?2::.-~/ 

Time: l200 

# Alive Obs. 

\0 f) 

\0 n 
(Q '2 02'1\0 

- --

--. -
-

Number 
Dead .. 

' 

0 
' 

d 
' 

~ 
\D 
\0 

! 

\C) 

Project Number: II Species: '-\. t . C-\:'£..~ c: C c;_ 
Day: 2 

Analyst: Q(__ 
. 

Temp. (C) sal. (ppt) D.O. (mg/L) pH 

21-0 - ( q -,.q 
-- - ---

- ~ --
- - -

·------ ' - -- -
- --

-~~- ---

. 

·~' 
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Environ»al.~al Scien·ce & Engineering, Inc. 
Aquatic Toxiooloqy Laboratory 
Gain,eaville, Florida 

Page: 
ESE QA FORM: 097SDS 

Effective: January 1993 

sua.JEcT: REF:eRENCE TOXICANT TEST DATA SHEET 

~lient: Project Number: 

Test M a t e r i a 1 T e ·a t c o n d i t i o n s 

Amount r:ms:1 ~ 0 .0\~S g [f.-) Definitive [)!] Static 
VolUI'Ile ot Milll-Q Water: 1CQ 0 mL 
Date Prepared: s[r.z.{q [ ) Screening Duration : q(o hCL( S 

Test An i m a 1 H i s t 0 r y Dilution Water: ~\-<~~ ~ llt.c.on. ~ 
:lpecies I C: :J ~ !C:::::d: Q oS Lighting • [!(] Fluorescent [ 1 Incandescent • 
~atch Number I £1-T-~~ Photoperio·d : Lto hr Light : 2 hr Dark 
Age I Life stage I 'i nr~ \ ( 

Date AccU.JDation 1 Mai~nance Began : S/1-,11'11 Test container Dimensions: ICOL x W xs_Q_H 
See Page · l <gO of . n.. ,e < .l . . L ' -H'rM"V. Log ·Test Solution Height • - zr: 011 • 

for raw data. Test containers I (" )Open [ )Covered 
Mortality (t) 48 Hrs prior to testing1 t.\ ' Test container Volume • Q ~~ Liters • 

Diluent Volume • Q,2:;L Litera • 
Teat Area Used Temperature (C) Salinity (ppt) 

Reps 1 Concentration .- I • 
~1..~1-- 20+1- I ~ +1- Animals 1 -Replicate • IO • 

Protocol Followed: I S:cP- A -OCt-\ 

concentrations Based on: [ ) A.I. k,l W.M. I Container Composition: [~ Glasa [ 1 Plastic 

Teat concentrations: (Units • JtqfL ) : Control l2"'5 2-SO soo lOCO 2CXD 
Amount Dilution Water Added ( rnL) : 2SG z'-t:>.?s7 2-'-13>.1::> 2~7.~ 22-5"" 2CJG 

' NIA ·&I~ -3to.2.5" \2."5 2-6 6o Amount SDS Stock Added ( mL): 

Additional Observations: 

Data 

FORM I 

. 
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(. .. . . .. 
Environrneritul Science & Engineering, Inc, PAgel 
Aquatic Toxicology L8,boratory I!:SE QA For~~ No.\ 097sos 
Gainesville, Florida ' Effectivet APR 1993 

REFERENCE TOXICANT TEST DATAl DAY 0 and 1 . 
Clientt f'!u~c..,. I Proj act Number 1 . (4}._ <'1b"l"- I Bp·ecie.1u ~. L .i 

~ = 
Date: 

5~ .. Yl.-D Dayz 0 : 

Nominal Time: 3'3<:::> Analystt 1\A.c> """"'E: .:ration # Alive saL (ppt) ... ,( obs. Temp. (C) D.O. (lllg/L) pH 

control '"g ~ "Zo,") - (,~ ~ 

t'2-S"'" lo r--1 ~ - . --.. - . 
'2.50 l.o ~ - ..-- - -
5oo0 I ~~ ~ ~ -~ 

cove 3 sJ .- - . - -
v· I~ - - .:1± _-,,~ 7.-eeO 

Date: 5/z.s-lq\ Dayt 1 -

Nominal Timet 1:33o ·Analystt ~ 
con~~tration 

~~~· I Alive Obs • Temp. (C) Sal. (ppt) D.o. (mg/~l . pH 
.. J'' 

control <l ~ 7-<.:>,'5 - _7_~ \?.0 

,~s- ,o t---1 - - ---,-, -
1so !0 rJ ...- ' - - -

' 

~ 5 2-~ - - ~ -
/' 

• ::s ,._) =-.-e • ~ 

-- - -
II 
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Env 1 Science & Engineering, Inc. Page: 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

REFERENCE 
I 

client: M~'--

Nominal 
Concentration 

F 
I 
N 
A 
L 

R 
E 
s 
u 
L 
T 
s 

P'r:'JIL. 
control 

12$'" 

7s·o 

5c>O 

~~ 

-

Nominal 
Concentration 

~(L-
Control 

IZ6 

u--o • 

590. 

(000 

zOuO 

II 
Date: 5.-- 2~· 9"1 
Time: 13~ 

# Alive Obs. 

y; N 

10 ~ 

tO c--2> 

V\ ~~ 

l -z_p....l 

- -

Number 
Dead 

2.. 

0 

b 

(o 

'\ 
10 

TOXICANT TEST DATA: FINAL DAY 

Project Number: pJ: "fCrK 
Day: 2 

ESE QA Form No.: ~sDS 
Effective: APR 1993 

II Species: c.~ 

Analyst: ~ 

Temp. (C) Sal. (ppt) D.O. (mg/L) 
. pH. 

-zo,g - 7.'1? Q'.o 

- - -.--

- - ~ 

~ 

- - -
~ 

--- r.'t '·'..1 -
-· -~· --

I 
I 

.,.-' 
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TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

DATE: May 23, l~q~ 
TOXICANT : CdC12 
SPECIES: H. azteca 

RAW DATA: Concentration 
(ug/L) 

.00 
8.00 

16.00 
32.00 
64.00 

128.00 

SPEARMAN-KARBER TRIM: 

TEST NUMBER: 1 

Number 
Exposed 

10. 
10 
10 
10 
10 
10 

.00% 

SPEARMAN-KARBER ESTIMATES: LC50: 
95% LOWER CONFIDENCE: 
95% UPPER CONFIDENCE: 

TRIMMED SPEARMAN~KA.'ZBER METHOD. VERSION 1.5 

DATE: May 2 6, ttl 'i'T­
TOXICANT : CdC12 
SPECIES: C.~tentans 

RAW DATA: Concentration 
(1\}g/L) 

lA .00 
125.00 
250.00 
500.00 

1000.00 
2000.00 

SPEARMAN-KARBER TRIM: 

TEST NUMBER: 2 

Number 
Exposed 

1.0 
~0 

10 
10 
10 
10 

.00% 

SPEARMAN- KARBER ESTIMATES : LC5 0 : 
95% LOWER CONFIDENCE: 
95% UPPER CONFIDENCE: 

DURATION: 

Mortalities 

0 
0 
4 

10 
10 
10 

17.15 
13.83 
21.26 

DURATION: 

Mortalities 

2 
0 
0 
6 
9 

10 

512.53 
396.84 
661.95 

NOTE: MORTJ>,I;ITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING. 
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION. 

96 he 

96 he 
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~nvironmental Science & Engineering, Inc. 
'\quatic Toxicology Laboratory 

A\eference Toxicant Control Chart 
~eference Toxicant: Cadmium chloride 

3pecies: Hyalella azteca 

Test No. LC50(ug/L) 

5 17.2 
4 30.9 
3 29:9 
2 22.6 
1 21.7 

Mean LC50(mg/L): 24.5 mg/L 

r 

Run by: 
Date: 

Date 

May97 
Jan97 
July96 
Mar96 
May95 

Two X Standard Deviation: 
10.4 
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B'nviron.e·ntal Science ' ll:liljineering DATE CJ5/JO/g7 STATUS : P'NJB 1 
PROJECT lftR.1B.EJII: 1297l2lY L202 PROJECT ......... TOC FOil IIIIOASS.A\' 
FIRLO CllOUP J'OYT Pll:OJ&CT ~ K.MBM ~T"i'IB.LO 
ALL ALL I..M C00R:DI.H.AT011 kMEK BATP'li&LO 

S'-HPLB fD'S lla2l5•0100•4..fl 11·21!l·0'0·04S 11-219-0~0Hl 11M215•0I0402 11·215-00403 11-2ts-oo4o4 11-2ts-odc~s 11·215-0·0406i 11·21S·0'0C07 lla2U-0'04LO P~·s STOI<IIl' .J·orr Jiirrr JO'I"\' JO'fT iiOU JiOY't .,...,. JO'I'T JO'I'T oliOYT 
Oil ITS KETIIOO 1 ' J • 5 f 7 • • 10 OATS: o·S/t2/IJ7 OS/12/97 05/ll/97 05/ll/97 05/13/•7 05/ll/>1 05/13/97 05/ll/97 05/13/97 0'5/15/97 

T"lHI!t 

HOIS11JIUt 70l20 ILl 54.6 11.5 37,4 21.4 27.8 2.11. ~ 2;2.1. <) •• 34 .Iii 
\·NET 1fT AST>I·G. 

3216 OltOAHIC COtn'BNT, TotAl. AT 44 0 !IIJOllii :n.a 12.2 ••• 1.0 l.O 2.2 1.0 ••• 4.0 
c \·DRY ASTH-G 
~.TOC,ASOC/1.724 801Sl 1!9,9 111.00 7.08 2,&1 0.5110 1.16 1.28 O.S80 2.78 l.J2 t DRY WT CALC 

r 
,I 
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ESE'BATC2 
ANALYSIS 

QC 'I'YPE 

SAMPLE 
CODE 
DA•JO~l 

DA*JOYT*2 
DA*JOY'I'*J 
DA*JOY'I'*4 
DA*JOY'I'*S 
DA*JOYT•6 
DA*JOY'I'*7 
DA*JOY'I'*B 
DA*JOY'I'•·g 

DA""JOY'I'*lO 
DA•JOY'I'*11 
DA*JOY'I'*12 
DA*JOY'I'*13 
DA•'JOY'I'*l4-
DA*JOY'I'!l5 
DA*JOY'I'*l6 
DA*JOY'I'•l7 

DA*J9Y'I'*lB 
" DA*JOY'!*l9 

DA*JOY'I'*20 
DA*JOY'I'•21 

DA.*LLZ*2 

GB2.3"14. 

AS'I'M 0221_6 

FDER/SW 
DEJINN '11UIN 
DEJINN 1'R>N 
BALANCE UPLOAD 

CLIEN'r 
:rn 

- 11.-215-00044 
lh215,.Q0'045 
11-:2_1.S_-.QPoQ.Ql 
11-215-00402 
11-215-00403 
11-:215-0040( 
"ll-2l5-00405 

n ... 2J.s-oo.co6 
11.-215-00407 
ll-215-00410 
11--215-00501 
-1~ .. -215-_0_05_0_2 
11-215-00503 

-1l--21S-lY0504 
ll-:21S .. QQSO:S 
-1'1~2"15-·o·oso6 · 

-- ll--2l5'-00605 
u:..215-_o-o6o6 

11.-21.5-00607 
11-215-00608 

.. CONTROL 

--- -2707581 

DATE 
~YZEO 

05/20/97 
05/20/97 
05/:J,_Q/97-
05/20/97 
0_512"0/97 
05/20/9_7 
05/20197 
05/20/97 
05/20/9"7 
05/2'0/97 
QS}2.P)~J 
05/20/97 
05/20/~_7 
05/20/97-

05/20/97 
as; 211/9'7--

05_120/97 

05/20/9'7 
- 05/20/9'7 

05/2"0/97 
05/20/97 
05/2rJ/~7 

TIME 

REPORT DATE/TIME 
ANALYSIS DATE/TIME 
EXTRACT DATE 

Amu.YZED 

04:07PM 
04:07PM 
Q4_:07~ 

04. :07PM 

04 :OBPM 
04 :OSPM 
04 :OSPM 
04_:_09PM 

04 :O~PM 
04:09PM 
04:10PM 
04:10PM 
04 .:.lOPM 
04:11PM 
04 :l1PM 
04 :12~ 
04: 1:2PM 
04: 1:2PM 
Q4 :i3PM-

04:13PM 
04:-13PM 
04.: l4PM 

HOLDING 'I"!MES O!ECK 

51\MPLE ANAL'f'IE 

ALL HOLDING TIMES MET 

Blank Sample Summary 

05/20/97 

ANI. DATE 

70320•AS'IM-G 
70320*AS'IM-G 

Repll.cate Analysis Sample Summary 

DATE SAMPLE STORET 
05/20/'37 RP*JOY'I'•~O -7D12D*AS'IM-G 

os/20/'n · RP*JOYT•lS 7032Q•ASTM-G 
05/20/97 RP*JOYT*21 -_:70320•ASTM-G 

= c,aTE ~MP 

MOISTURE 
l'!OlsnJRE 

PARAMETER 

MOISTtJR.E 
MOISTURE 
MOISTURE 

DATE H.T. OVER 

05/30/97 09:18 
05/21/97 09:30 
05/20/97 

\"WET W 0.006 

\"WET W 20.5 
\"WET W 20.0 

.0.5 

20.0 
20.7 

. :2._5 

-3.4 

CIUT 
23 
23 
23 
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1.51 RATCI 
r.HALY$IS 

0C T'li'E 
>IW.YI:'r 
EXTIIAC'r01I 
OATA ENl'ltY 

DA•JoYT•l 
DA•JO'tT•2 
DA•JOIT•J 
OA•JOY'I'*4 
DA•JO'fT"i'S 
OA•JOYT•' 
DA*"'OYT•7 
DA .. \JO"lT•D 
OA • JO"fT- 9 
DA•J"OY'I'•lO 
DA*J"O'tT•ll 
DA*JOY'I'•l:Z 
DA•JOYT•J..l 
DA•JOY'I'*lt 
DA*JOY'I'•lS 
O~*J'OY'I'*l6 

DA•JOY'T*l7 
DA•JOY'I'•l! 
DA•JOYT•liJ 
DA•JOY'T•20 
DA•JOYT*2l 

I GI:Zil5 
1\S'l'M D2 97 4 

< FllER/SII 
' ,_ 'I1W< 

""""' 'I1W< 

CLIEl<'l' 

m 
.ll-215-00044 
l.l.-21.5-000-4.5 
ll--:ilS-0"04.01 
ll-215-00402 
l.l -.21.5-004. OJ 
l.J.-ll.S-00404 
ll·2l.S-0040S 
ll-215-004.06 
u-:ns-ooto7 
u-:US-OO•UO 
u-:zJ.S-oosoi 
ll-215-00502 
ll-215-00503 
ll-215-00504. 
ll-:Zl.S-00505 
ll·2.U-0050oS 
ll-21.5-00liOS 
ll-ll..S-00606 
ll-2i.5-00607 
11-:115-00608 
CCil<17<lli. 

REPORT DA'l'E/TIME 05/30/97 
ANALYSIS DATE/TIME 05/20/97 
EXTRACT DATE 

ANI. DATE EX'l' I?A'l'E SMP DATE H.T. OYER 

AI.J.. HOLOING TIMES MET 

Hat.bod. .Dlank Sample Susrrllar')~' 

05/20/97 

05/lon,. 
"05/2(1/\)7 

SAMPLE 

t!ii016•AS'I'M-G 
- 9!lOU•AS"rM-G 

ORGANIC CONI'ENT, TO'I'AL AT 44.0 C\"-DRY 

PI\RJ\ME'!'ER 'UNITS 
ORGANIC CONTEh"'T,TOTAL AT 440 Ct-DRY 
OR.GAN!C CON'I'Eh"'T, TOTAL ~T 4.4.0 Ct-tm.Y 

09:~8 

16:00 

e 
0.04 0.5 

REP 11 REP tt2 RPD ItER CRIT 
8.1 7.9 2.5 20 
29.4. . 28.2 -- "".2 20 
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RSE BA'I'OI 
ADLYSIS 

DA•JOY1'*1 
DA*JOYT*2 
DA•JOYT*l 
DA•JOYT•4 
DA*JO"l''"*S 
DA•JOYT•6 
DA•JOYT•7 
DA•JOYT•8 
DA•JQY"''*51 
DA•JOY"''*10 
DA•JOYT•11 
DA*JO".l'''*12 
DA•JOYT•13 
DA•Jorr•14 
DA•JQTI•15 
DA•JOTI•16 
DA•JOY"''*17 
DA•JoYT•u'( 
DA•JOYT-•151 
DA*JOYT•:<:O 
DA*JO".l'''*21 
DA•LLZ•2 

SAMPLE 

G!l2l74 
AS'l'M 02216 

FDER/SW 
DEANH TRAN 
DIWIH T!WI 
BALANCE UPLOAD 

CLIENT 

11..,215-000.45 
11 .. 215-00401_-
11•215--004D2 
l.J._-215 --a all OJ 
],1·215,-0"0404 --- - . 
11-215•JJ0405 
ll-215-00-4o06 
1l---2_15-.00~0.? 

11-215-00410 
___ ,l'l-215-00501 

11--215-00502. 
li--2-15- 0050] 
ll-215-00504 
11-215-ooso·s 
11--215-00506_ 
ll-215-00605 
11-215-00606 
n-:us~_oo6o7 

11-2_15-00608 
CONTROL 

-----2707581 

DATE 

.05/20/517 
05/20/97 
05/20/517 
_05/20/517 
-QS/2.0/517 
05/20/97 
05/20/97 
.05/20/97 
05/20/97 
OS/20/fJ7 
05/20/517 
a5/:!of517 
05/20/97 
05/20/97 
o'5/20'/97 
05/20/97 
05/20/97 
05/20/97 
05/_20/SI:"l 
05/2-0/97 
05/:20/517 

TDIE 

REPORT DA.TE/TIHE 
~YSIS DATE/TIME 
EX'l'RAC'I' DATE 

_Qj,_: G7-P!!! 

04:07PM 
04:07PM 
O:':OBPM 
_94: O~PH 
04 iOB_PH 
04:051PH 
04:051PH 
04: 051PH 
-04:10PM 
04:10PM 
04:10PM 
04 :11PH 
04:11PM 
04:12PM 
04:12PM 
04 :l2PM 
04:13PM 

__ 04 :_l._]pt.t 

04 :llPH 
04 :14~ 

HOI,.DING TIMES otECK 

JINALITE ANL DA~ EXT DATE 5MP DATt H.T. OVER 

•

HOI,.DING TIMES ME'l' 

od Bl~ S§mple Su~ry 

• 

Replicate Analysis Sampl~ Summary 

05/20/517 
05/20/97 

- 'RP*JOTI•lO 

RP•JOY"''*l5-
RP•JOY"''*21 

_'JQ.J20•ASTM-G 
-- 10l20•ASTH-G 

MOlSTIJRE 

MOISTURE 
MOISTIJRE 

05/l0/97 O!hlB 
05/21/517 09:]0 

'05/20/97 

tWET W 0.006 

tWET w 20.S 
tWET N 20.0 

0.5 

;;:a. a 
20.7 

2.5 
l-.4 

23 
23 

L-------------------------------------------~------------------------------------------------~ 
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Environmental Science k Engineering, Inc. 
Toxicology Deportment 
Gainesville. Florida 

QA FORM: -J£;0li..Ll7C..__ __ 
EFFECTIVE:. ____ _ 

SUBJECT: 1EST ORGANISM GROWIH 

SPONSOR: !2.=-; ~ v~•· SAMPLEID: ~ o'i? 
PROJECTNUMBER: 1.1"1'7ZZ >·o1-o 1EST SPECIES: \-4. o."Z-.\<.CA . 
ORG REP Leogth ORG RE Leogth ORG REP Leogth ORG REP Leogth 
# (mm) # p (mm) # (mm) # (mm) 

l A 3.3 I B 3.'-/ ! c z..3 I D ZS' 
'2.. -;),C> 1.. 3,0 '- 3./ 7.. 2.3 
3 z..5 3 3,0 3 3.2... 3. 2.~ 

~ z:z. t-1 3.:; "· 3.Z. "' 3,1 
- ...- - - - s: 3.0 s 2..'-i 
- - - - (., 3.Z. - -
- - - - I 3.'-/ ~ -

- - ---- - - - -
- ..... - - -- - --
- - - - - - --

AVERAGE z.~ AVERAGE 3.2- AVERAGE :;., I AVERAGE z.(o 
SID.DEV. o.'-'~4 SID.DEV. o, :Z.I SID.DEV. o-3(, SID.DEV. o.31 
RANGE <..-z.-3.:S RANGE :;,o- 3.'1 RANGE I~ 3- .l."' RANGE 'z.~-3·' 

I E 3.2. I F j, t l G z..s- \ H 3,(.. 

'l.. 3.1 '2. 3.2. - - ?.. 2,.") 

J z.1 3 2.'-l - - 3 2.7 
4 .3.3 '1 2.S - - - -
s; 3, 1 s Z.3 - --- -
to 3,<-l . - -- - - ~ -

-- - -- -- - -
- - -- -- - -- - - -- -- - - -- - -- - - -- - - -

AVERAGE 3.0 AVERAGE '2../ AVERAGE zs- AVERAGE 3.( 
SID.DEV. 0,4'1 SID.DEV. o.'-l'L SID.DEV. - STD.DEV. o.Lf/ 
RANGE I -z.I - .>."! RANGE z.;- 3.2 RANGE - RANGE :z.'?-.:!:.1.. 

Measuring Device: 1'<-.~~~4..- Calculator: tzS-bP£ 
'. 

Data By: r--..£> Date: ~,o('i j~'l Reviewed By: . Date: 
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, 

UNITS 

MO.ISTURE: 
tWBT 'In'-

ORGANIC COHT~, TOTAL AT 440 
. C \'-DRY 

CAR.BON, TOC,~OC/1. 724 
t DRY· WT 

Environmental Science & Engineering DATE 05/J0/97 STATUS : PAGE 2 
P~ql'ECT NUMBER 129132JV L202 PROJEcr NAH.B TOC FOR BIOASSAY 
FIELD GROUP <JOYT PROJEcr MANAGER KAREN HATFIELD 

ALL ALL LAB COORDINA'I'O-R:' KAREN llA.TFIELD 

11.-21s-OOso1 11-21s-o.oso2 11-.21s-oo·s·a3 
STORET : JO-fT JOYT J.OYT 

lt-215-0Q504 

,JO.YT 

.14 

11-215-00S·OS: n-:ns-ooso6 11-215-00605 11-215-_90606 11-215-00607 11-215-00608 

METHOD 11 12 13 

99016 

AS1M-G 
80153!. 

CALC': 

05/15/91 

3.94 

;-., 

05/15/97: 

·u.s 

I' 

.;i 

I,, 
," 

' 
:: 

' ;! ' ; 
" ,, 

,. 
;i 

I I' 
., ' 

I 

j'; 

' 

05/15/97i 

71.1! 

17 .. 1! ' 

.... ,, 92' 

' 

05/15/97 

'20 .• 8 

4.1 

' 
2:; 73 

' 

I 

I 

JOYT 

15 

05./1?/9-7 

''20.5 

I a: •. r 

IL'?O 

.!: ; 

E 

'i. 

: ' 

JOYT 
16 

o.sftS/97 

38:6 

~ 2.9~4-

'17 \ .. 1 

.:'1 

JOYT 
17 

05/14/97 

6.7 .s 

1.0,; 2 

s:. 92 

I 

r· 

I 
'i'' 

' ' 

:' i 

JOYT 
18 

·as/14/97 

25.1 

1;9 

1.10 

JOYT 
19 

05/14/97 

I. 

' 

69.6 

••• 
5.68 

JOYT 
20 

05/14/97 

38.4 

5.1 

3·. 31 
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Environmental Science & Engineering, Inc. 
\quatic Toxicology Laboratory 
r{eference Toxicant Control Chart 
Reference Toxicant: Cadmium chloride 
Species: Chironomus tentans 

Test No. 

3 
2 
1 

Average LC50(mg/ 

Lc50(mgll) 

5.1 
1.4 

0.35 

2.3 mgll 

• 

Run by: 
Date: 

Date 

May97 
April96 
Juiy95 

TwO X Standard Deviation: 
4.1 

[ 

r 
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Avtex Fibers--Chironomus growth with reference 
File: a:\avtex\ch6 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ------------ ------------------~-------

1 reference J.. 119 1.119 
2 45 0.276 0.276 8.341 * 
3 405 0.884 0. 884 2.327 
4 44 0.223 0.223 8.874 * 
5 co:tifrol 0.620 0.620 4.938 * 
6 606 0.173 0. J. 73 9.369 * 
7 605 0.921 0.921 1. 958 
8 403 0.979 0.979 1. 386 

Dunnett table value = 2.42 (1 Tailed Value, P=O.OS, df=40,7) 

Avtex' Flbers--Chironomus growth with reference 
File: a:\avtex\ch6 -Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ------- ---------------- -------- ~--·------- -------

1 ,_reference 8 
0.84-2 45 8 0.244 21.8 

3 405 8 0.244 21.8 0.235 
4 44 8 0.244 21.8 0.896 
5 control 8 0,244 21.8 0.499 
6 606 8 0.244 21.8 0.946 
7 605 8 0:244 21.8 0.198 
8 403 8 0.244 21.8 0.140 
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1\.vtex_ E'ihe.rs--Chironomus survival 
~ile.: a:\avte.x\ch2 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatme.nt 
----------------------------------------- ___ ,_ --------- -·---- ---------------

TRANSFORMED MEAN. CALCULATED IN 
:ROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

_, ____ - --·----- ·~·---·--· -------------·------· ------
1 

.. 
Control 8.250 8.250 

2 45 5.875 5.875 3 .. 355 * 
3 · 4:os. 5_875 5.875 3.355 * 
4 ·44 :1.875 1..875 9.006 * 

.. ---------------- -------------~------~---------·---------- -------- -·--- ----- --·--~---- . 

r 

Junnett: table value "'· .. 2: .. 17 (1 Tailed Value., P~o.os, df=24,3} 

\vtex Fibe.rs--Chironom\,fs l;iu;r;vival 
>ile.: a:\avtex\ch2 .Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatme.nt 
----- ------- _,_- ------- --:---·-·------0--------..;.--- _______ ...,;. ___ - -----:-------------------

1 
2 
3 

. IDENTIFICATION 

Control 
AS 

...... 405 
44 

NUM OF 
. REPS 
---------

a 
. 8 

8 
8 

Minimum Sig Diff 
(IN ORIG. UNITS} 
----------------

:1.536. 
1.536 
1.536 

% of DIFFERENCE. 
CONTROL FROM CONTROL 
------- --·----------

18.6 2.37!:j 
18.6 2.375 
18.6 6.375 
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Avtex Fibers -- Chironomus teritans growth (weights) 
File: a:\avtex\ch3 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
-------------------------------------------- .... ----- --·-- ----------------

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- ------- _______ , ____ . ------------------ - ______ .. ·--- -~-- ~ 

1 control 0.620 0.620 
2 404 1. 729 1. 729 -9.993 
3 407 1.803 1.803 -10.657 
4 402 1.526 1.526 -8.168 
5 607 1.374 1.374 -6.793 
6 -410 1.119 1.119 -4.495 
7 606 0.173 0.173 4.033 * 
8 605 1.065 1-065 - -4. 01L 
9 403 0.979 0.979 -3.233 

10 608 1.151 1.151 -4.788 

Dunnett table value = 2.48 (1 Tailed Value, P=0.05, df=60,9) 

Avtex Fibers -- Chironomus tentans growth (weights.) 
File: a"\avtex\ch3 Transform: NO TRANSFORMATION 

DUNNETT' S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL 
----- ---------------------- ------- -------4---------~ -------

1 control 8 
2 404 8 0.275 44.4 -1.109 
3 407 8 0.275 44.4 -1.183 
4 402 8 . 0.275 4~.4 -0.906 
5 607 8 0. 275 44.4 -0.754 
6 410 8 0.275 44.4 -0.499 
7 606 8 - 0. 275 44.4 0.448 
8 605 8 0.275 44.4 -0.445 
9 403 8 0.275 44.4 -0.359 

10 608 8 0.275 44.4 -0.531 
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~vtex Fibers--Chironomus growth 
1ile: a:,\avtex\ch4 Transform: NO TRANSFORMATION 

ANOVA TABLE 

SOURCE - DE- ss. MS F 
··---- ------------- ----·---- -- ---------~---- ---------~----- -.-.-~---~------·---- ---- ..:..------ -------
letween .3 . 2 .. 310 0.770 ._57.996 

.'l'ithin (Error) 28 0.372 0.013 
w-- ------------;-·--- --- ~------- ---------------------------------------------------------------------
..:'otal 2.682 

Critical. F value:. '2-95 •.. (0.05_,3;28) 
Since F > Critical F REJECT Ho: All equal 

• 
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Avtex Fibers--Chironomus growth 
File: a:\avtex\ch4 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatmente· -
------------------------------------------------------------------------

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ------------- - --------------------- ------ . -----

1 Control 0.620 0.620 
2 45 0.276 0.276 5.967 * 
3 _405 0.884 0.884 -4.578 
4 44 0.223 0.223 6.900 * 

Dunnett table value = 2.17 (1 Tailed Value, P=0.05, df=24,3) 

Avtex Fibers--Chironomus growth 
File: a:\avtex\ch4 Transform: NO TRANSFORMATION 

DUNNETT'S TEST . TABLE 2 OF 2 Ho:Control<Treatment 

NOM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Control 8 
2 45 8 0.125 20.2 0.344 
3 405 8 0.125 20.2 -0.264 
4 44 8 0.125 20.2 0.3=-._· 

---------------------------------------- ---------------~-=-------------~---~----- ------------~-. --
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Avtex Fibers- -Chironomus growth witP. _reference 
>ile: a:\avtex\ch6 Transform: NO TRANSFORM 

A . ANOVA TABLE .. ------ __ ,__ __ -- ------------------------------ _,_,.. ----------------------------------
SOURCE DF MS F 
---- ... -----------------------------------:--------- -·- ----------------- ..... ------------------
3etween 7 8.058 1.151 28.210 

Within (Error) .. 2.285 0.041 
-------------------~-~------------·-· --------------· -------------------------
rotal 63 ·- 10.3ll 

Critical F value :. - -:L2.5- _ _ (b. 05, 7', 40) 
Since F > Critical F REJECT Ho: All equal 

• 
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Avtex Fibers--Chironomus 
File: a:\avtex\ch5 

~ 
~If\~ 

survival with refere~ce 
Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 
----- -------------------- ----------- ------------------ - ------

1 Reference 7.125 7.125 
2 45 5.875 s-.875 1. 757 
3 405 5.875 5.875 1. 757 
4 44 1. 875 L875 7.381 * 
5 . 607 5.750 5.750 1. 933 
6 606 1.000 1. 000 8.611 * -------- -------------~---- ----------------------------------------------------

Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5) 

Avtex Fibers--Chironomus survival with referemce 
File: a: \avtex\ ch5 ·Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff 'I; of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL. 
----- -------------------- ------- ------ -~ ---------- -------- -------------- ~ 

1 Reference 8 
2 45 8 1.643 23.1 1.250 
3 405 8 -1.643 23.1 1~-2. 
4 44 8 1.643 23.1 5.2 
5 607 8 1.643 23.1 1.37 
6 606 8 1. 643 23.1 6;125 
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• 

~vtex Fibers--Chironomus 
'ile: a:\avtex\ch5 

SOURCE DF 

. 1 . """ "J'"/ 
surv~va w~th refere~ce 
-Transform: NO TRANSFORMATION 

ANOVA TABLE 

ss MS F 
------------------- -·--~--~ ------------------------- -----------~·---- ------------------
3etweem 5 250.667 50.133 24.772 

Within (Error) - _ -- 42- - -----~ - 85.000 2.024 

~otal --4 7 335.667 

Critical F value " , 2.45 --~-0~-05,5,40) 

Since _ F > Critical F-~- REJECT Ho: All equal 

.... 
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Avtex Fibers -- Chironomus tentans growth (weights) 
File: a:\avtex\ch3 Transform: NO TRANSFORMATION 

ANOVA TABLE 
-----------------------------------------·---------------------------
SOURCE DF ss MS F 

Between 9 ~7.809 L979 

Within (Error) 70 3.447 0.049 
------------------------
Total 79 

Critical F value~ 2.04 (0.05,9,60) 
Since F > Critical F REJECT Ho: All equal 

r 
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r 

A VTEX FIBERS 
ROY F. WESTON PROJECT AMPHIPODS 

QST PROJECT #319722S~l00.3100 

Appendix E: Chemical Analysis Raw Data 
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, 

ESE lATCH 

QC TYPE 
AIIALYST 
EXT RACY Cit 
DATA ENTRY 

STATUS 

: GaZ535 

fDER/SII 
DEAUN TRAM 

DEANN TRAil 

REPORT DATE/TIHE 
ANALYSIS DATE/TIME 
EXTRACT DATE 

METHOD BLAN( CORRECTION HETHOD NONE 

Samptr SP£~iffc Rtw D1ta 

SAMPLE 
COOE 

HB'*QCW1 
148*<lC"2 
OA*JOYT*1 
OA*JOYT*2 
DA*JOYT'*3 
OA*JOYT*4 
OA*JOYT*5 
DA*JOYT•6 
DA*JOYT*7 
OA*JOYT*8 
DA*JOYT*9 
OA•JOYT*10 
DA*JOYT*1 1 
DA*JOYT*12 
OA*JOYT*13 
DA*JOYT•14 
OA*JOYT*15 
DA•JOYT*16 
DA*JOYT*17 
DA*JOYT*18 
OA*JOYT*19 
OA*JOYT*20 
OA*JOYT*21 
RP*JOYT*15 
RP*JOYT*16 

EXT RACY 
DATE 

ANALYSIS ANALYSIS SAMPLE EXTRACT 
DATE TIME VOL or WT VOl or ~ 

NA NA 

05/29/'17 11:13 
05/Z0/97 16:00 

INJECTION XMOISTURE 
VOLL-"E 

NA 
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t!~8met~r Specifi~ Raw Oata 

lA*JOYT*1 

:lA*JOYT*2' 

. JA*JbYT*3 

"JA*JOYT*4 

DA*JOYT*S 

OA*JOYT*6 

DA*JOYT*7 

lA*JOYT*9 

DA*JOYT*10 

DA11rJOY1*11 

DA*JOYT*12 

OA*JOYT*13 

DA"JOYT*14 

OA11rJOY1*15 

6 

' DA•J0~1*l7 

STORET 
METHCXI 

96498*1 
96499"1 
99016*ASTM·G 
96497*1 
96498*1 

. 96499"1 
99016*ASTM-G 
96497*1 
96498*1 
96499"1 
99016*ASTM-G 
96497*1 
96'98*1 
96499*1 
99016*ASTM·G 

. 9649f*l 
96498*1 
96499"1 
99016*ASTM·G 
96497*1 
96498*1 
96499*1 
99016'*ASTM-G 
96497*1 
96498*1 
96499*1 
99016*ASTM·G 
96497*1 
96498*1 
96499*1 
99016*ASTM·G 
96497*I 
96498*1 
96499-I 
99016*ASTM·G 
96497*I 
96498*1 
96499-I 
99016*ASTM·G 
96497*I 
96498*I 
96499*1 
99016*ASTM·G 
96497*I 
96498*1 
96499"1 
99016*ASTM·G 
96497*I 
96498*1 
96499-I 
99016*ASTM·G 
96497*I . 
96498*1 
96499-I 
99016*ASTM·G 
96497*1 
96498*1 
96499-I 
99016*ASTM·G 
96497*I 
96498*1 
96499-I 
99016*ASTM·G 
96497*I 
96498*I 
96499"! 
99016*ASTM·G 
96497*I 
96498*I 
96499-I 
99016*ASTM·G 
96497*1 
96498*! 

_STAT RESP 

OK 76.5819 
OK 76.5673 
OK .0312 
OK . 32.3365 
OK 8-i .2121 
OK 81.1956 
OK .0350 
NRK"45 .6181" 

. NRK"SS. 9552" 
NRK"52.5865" 
OK 3Z.S884 
NRK"57.4053" 
NRK78.3821" 
NRK"75 .4955" 
OK 13.7609 
NRK"48. 7613" 
NRK"63.2636" 
NRK"61.5000" 
OK 12.1608 
NRK"50.9463" 
NRK"81.3358" 
NRK"79. 9683" 

.OK .4~4999 
NRI("50.8402" 
NRK"90.9162" 
NRK"90.5179" 
OK .9939 
NRK"57. 7517" 
NRK"93.5928" 
NRK"92.8734. 
OK 2.0072 
NRtr48.02n· 
NRK"83.8839" 
NRK"83.1096" 
OK 2.1595 
NRK"50.3342" 
NRK"90.6382" 
NRK"90.2156" 
OK 1.0485 
NRK"53.7'111" 
NRK"81. 9593" 
NRI("80.6046" 
OK 4.8093 
NRK"59.4854" 

.IIRK~94.54S8" 
NRK"93.1340" 
OK 4.0268 
NRK"56.7288C 
NR"100.0403" 
NRK"97.1010" 
OK 6·. 7864 
NRK~56.6366" 
NRK"97 .1143" 
NRK"95.5580" 
OK 3.8448 
NRK"53.4054" 
NRK"71.2661" 
NRK"68.2206" 
OK 17.0514 
NRI("47.6Z29" 
NRK"91.43Z9" 
NRK"89.3582" 
OK 4.7357 
NRI("54.3482" 
NRK"94.1708" 
NRK"90.9614" 
OK 8.0592 
NRI("56.2008" 
NRK"86.3138"· 
NRK"n.4658" 
OK 29.3827 
NRK"55.5643" 
NRK"73. 1848" 

UNC RET SPIKE SPIKE SPIKE OIL 
COHC Dh TYPE CRV TIME SOL CONC SAMP VOL VOLUME CCXIE 

76.5819 
76.5673 

0.03 FINAL 
32.3365 
81.2127 
81.1956 

0.04 FINAL 
45.6181 
55.9';52 
52.5865 

32.6 FINAL 
57.1.053 
78.3821 
75.4955 

13.8 . FINAL 
48.7613 

. 63;2636 
61.5000 

12.2 FIN~L 
50.9463 
81.3358 
79.9683 

4.5 FINAL 
50.8402 
90.9162 
90.5179 

1.0 FINAL 
57.7517 
93.5928 
92.8734 

2.0 FINAL 
48.o2n 
83.8839 
83.1096 

2.2 FINAL 
50.3342 

. 90.6382 
90.2156 

1.0 FINAL 
53.7911 
81.9593 
80.6046 

4.8 FINAL 
59.4854 
943458 
93,1340 

4.0 FINAL 
56.7288 

100.0403 
97.1010 

6.8 FINAL 
56.6366 

.97.1143 
95.5580 

3.8 FINAL 
53.4054 
n .2661 
68.2206 

17.1 FINAL 
47.6229 
91.4329 
89.3582 

4.7 · FINAL 
54.3482 
94.1708 
90.9614 

. 8.1 FINAL 
56.2008 
86.3138 
. n.1.658 

29.4 FINAL 
55.5643 
73.1848 

CALC 10 
TARGET 
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96499*I NRK"71.3873" 71.3873 
99016•ASTM-G 01: 10.2012 10.2 FINAL 

DA*JOYT*18 96497"I NRK"60.0213" 60.0213 
96498*1 NRK"96.6353" 96.6353 
96499*I NRK"95.9487" 95.9487 
99016*ASTH·G 01: 1.8752 1.9 FINAL 

DA*JOYT*19 96497*I NRK"56.1821" 56.1821 
96498*1 NRK"71.1146" 71.1146 
96499*I NRK"69.6457" 69.6457 
99016*ASTH•G 01: 9.8369 9.8 FINAL 

DA*JOYT*20 96497*I NRK"56.2516" 56.2516 
96498•1 NRK"93.7879" 93.7879 
96499*I NRK"91.6658" 91.6658 
99016*ASTH-G 01: 5.6535 5.7 FINAL 

DA*JOYT•21 96497*I NRK"49.3263" 49.3263 
96498•1 NRK"90.4071" 90.4071 
96499*I NRK"90.3!!75" 90.3875 
99016*ASTH·G 01: .0477 0.05 FINAL 

RP*JOYT•15 96497*I 01: 54.2095 54.2095 
96498*1 01: 94.0655 94.0655 
96499*I 01: 90.9336 90.9336 
990,6*A.S1M•G OK 7.8580 7.9 FINAL 

RP*JOYT*16 96497"! 01: 57.2831 57.2831 
9649S*I 01: 86.3230 86.3230 
96499*I OK 78.1212 78.1212 
99016*ASTH-G 01: 28.2432 28.2 FINAL 
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.. 
Analyst· .--~IVh) 

CRUCIBLE# SAMPLE## 

'*' 
I niB, 
2 ,n.B :z. 

3 r ayr :f. I 

~ /'1 
~ 

- '7 j J 

(p • q 
1 5 
'3 (p 

9 1 
,o s 
II 9 
1?-- 10 

13 II 

ilf I::L-

IS 13 

16 ilJ 

'1 1'5 • 

Organic Content, Total at 
ASTM 02974-87 

Date· 6 · "0 'H· - Storet· "'"lnl (, IISJ't>t - fr :r: 

DISH AND' 
--._·-

DISHWT SAMPLEWT ,,~~~~~~~; SAMPLEWf 

2-0 .1~81 _\ 71,. "5SI.9 

3~.33~5 \ s 1.~1 ~7 
H5.t9181 \ 56.1~ 

51.~05'3, \ 18.3£321 

4£5.11.13 \ coa.:zto 3G 

So.'i4lo3 \ Jl/,335& 

50.8HO:I..-
\ 90.91h~ \ 
' 

57.7511 1\ g.3.51J29 

1-Jff .o~ 77 \ 1(, 0 .g~3j 

50.?>3~~ \ '3 0. to3'il ;t 

5'3.7':}11 \ t;/.95~3 

~I:L~SS'I \ ';l~ .?y!) s 
'"·7188 \ /00,0~03 

s".~%G \ g1.11'13 

5'3.~0!51 \ ll.:llo {,f 

'-!1.10 ~~9 
\ g,,y3..t9 

5'1/.?Jr-JSz.. ' ~y. 110~ 

Batch· G- 6 ~S3'5 < 

,6~.~-g.··w:;.x %ORGANIC 
'CONTENT 

76.'5<.73 l 
"[;{. l<=f~ 

:5Z.. ~-s- \ 
I 

'15.4-f-9.) \ 

6/.6Ca:> \ 

1~o~~ \ • \ 

"fQ. ~11 \ 
Cf.Z.f131 \ 

"'63. IO'l~ \ 
I 

"P.Zl~ \ 
<ID. (pf{:, . 

~.I~ \ 
'l(. 1010 \ 
i5.$<{1) 

([l,.~ 

"'3'1. ~~L- \ 

"ff· <f4>1f 
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CRUCIBLE# 

__ ... ~--­--. 

SAMPLE I 

Notebook# 92-1 
ENVIRONMENTAL SCiiE NEERING, INC. 

_Qrgani ntent, Total at 440 o C % Dry 
---- ASTM 02974-87 

Date: Store!: Batch: 

SAMPLE WT DISH AND 
SAMPLEWT DISHWT • • 105 C WT. 440 C WT "'o ORGANIC 

CONTENT 

c 
c 
c 
~ ---l'.: 
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~vtex Fibers--Chironomus survival· 
'ile: a:\avtex\ch2 · Transform: NO TRANS.FORMATION 

ANOVA TABLE 
---------------------------- -----------·-- -----·---------- --------------------------

;QURCE - ---- .DE ss MS F 
------------------------ -------------------------------------------
let ween 55.948 27.n2 

~ithin (Er:rorl- 28 56.1.25 2.004 

'otal .. --31. 223.969 
---- -------~-------- ..:..-~ _,_ --~----- -------------~-------- ---------------- ~-- ------

Critical.F value=·· 2.95 (0.05,3,28) 
Since _-F > critical F REJECT Ho: All equal 

" 

-----------------
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Avtex Fibers -- Chironomus tentans survival 
File: a:\avtex\ch1 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatmente·· 
----------------------------------------~-------------------------------

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------ -·-·- ------- ----

1 control 8.250 8.250 
2 404 8.625 e-. 625 -0.555 
3 407 8.250 8.250 0.000 
4 402 8.125 8.125 0.185 
5 .. 607 5.750 5.750 3.703 * 
6 410 7.125 7.125 1. 666 
7 606 1.000 1. 000 10.739 * 
8 605 8.000 8.000 0.370 
9 403 7.750 7.750 0.741 

10 6.08 8.500 8.500 -0.370 

Dunnett table value = 2.48 (1 Tailed Value, P=0.05, df=60,9) 

Avtex Fibers -- Chironomus tentans survival 
File: a:\avtex\ch1 Transform: NO TRANSFORMATION 

DUNNETT'S TEST .- TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL 
----- -------------------- ------- --- -------------- ----------

1 control 8 
2 404 8 1.674 . 20.3 -0.375 
3 -407 8 1.674 20.3 0.000 
4 402 8 1.674 20.3 0.125 
5 607 8. 1.674 20.3 . 2.500 
6 410 8 1.674 20.3 2.125 
7 606 8 . 1. 674 20.3 7. 250 
8 . 605 8 1.674 20.3 o-. 250 
9 403 8 1.674 20.3 0.500 

10 608 8 . 1. 674 20.3 -0.250 

r 
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vtex Fibers -- Chironomus ten~ans survival 
ile: a:\avtex\ch1 Transform: NO TRANSFORMATION 

ANOVA TABLE 

OURCE .MS F 

etween. 9 385 .. 863 42.874 23.515. 

ithin (Error) . 70 127.625 1. 823 

.:.tal 79 ... :~513. 488 

Crit.ical F value= .2 .. 04 (0.05,9,60) 
Since .F > Critical F REJE:CT .Ho: Ail equal 

r 



AR301027AR301027

r 

Envimmncntal Science & EnginccriDg, Inc. 
Toxicology Department 
Gainesville, Florida 

QA FORM: _,Q"'-'17~6 __ 
EFFECTIVE: PROJECT NO: ___ _ 

SUBJECT: 1EST ORGANISM SURVIVAL AND WEIGHTS 

SPONSOR: ~ F L .J.. SPECIES: C 1, .. 1 ,<r 

ID Boat Rep No. Alive Tare Wt(g) Gross Wt(g) Net Wt(nig) • 

lq3 A ~ 0."\U,'-j 0·93(~ s;S"" ( O.G.'l 

1'1'1 B 4 0,'11..1'\ 0/~2:55" J,fo 'o.'to 
1'15""" c 5 0,'\'2.~3 . 0, '1315 l5:z..J · /, o'1 o. <i?'iS 

~os-
('\ !.:> D '1 0,'\'3c{o O, q31v 3.o}0/7~ ~~ 
!'!'? E (., 0.'1393 O.'lqM, -u /,t~ 

l"i'i F ~ 0,0 '-ioS o,t:ttf59 r;;, 'f I () ,fo'6 

!"'' '\ G I 0.'\::?.10'1 o.~3g &/1 . o. 'f'f 
2e10 H 5 0.9"3'17 o.'~ '13~ t.f. if b.'l'-1 

'24>1 A 3 Ol=j31G. o,q3<b 1 o.so/ 6.11 
?o-z.. B 2.. 0.'1~ir"7 0/-!3Z.3 o,t..o/ (), 3o 
-zc3 c \ o,q35Ca 0835g o . .U,f o,-zo o. 
~ D 3 0.'\"33~ O.'l3qt.f O,t,o{o,zo 

LfY ~ E s b.9~L{L{ 0.'135'2- o.~ o,r~o 
r"{j/~ 

~ F '2. O.'l35C.. o.Cf3'- I o,~o/o:z$' 
']D/ G I 0' '12. "{ (.,. o.q'?~~ 0/Zo/ 0•2o 
vrt H _I 0.'1331' o.'l3'1o o.3o/o.b 

A ...... 

B ~ 
c ~ 
D ~ 
E ~ 
F ~ 
G .........__ 

H "" 
Balance Used: Sn ~ Ca)culator Used: IZS--~ By:._=""-'"'-2«------Dare:~ 
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• 

Environmeutal Science & Engineering, Inc. · 
ToxieolQgy Department 
Gainosville, Florida 

QA FORM:_O!£LIZ.:Atl __ 
EFFECilVE: 

PROJECT NO:.~o""'l"'0=7?2"""'1""'5-

SUBJECT: TEST ORGANISM SURVIVAL AND WEIGHTS 

SPONSOR: (2o"{ f" ~C() , SPECIES: C ... -\- e...<'l\e., () S 

Sample ID Boat Rep No. Alive Tare Wt(g) Gross Wt(g) NetWt(mg) Average 

\(J:l A I . O.'l3!3 0,'\3" 3 ~.o ld~ 

no B q O.C\"1.~ 0.'\ s zl lk3 r:zb 
n\ c '1 O.C!"'S4 O,'fSS"/ '1.~ (,~ 1.! ~ 
ll7 D 9 ~.'14i'2- o,qs~/ '·~J ·o.&3 

~0~ Mj{o.'j l'l?- E <6' 0.9.L!19 0.'15"7~ q,.)' 'j I I 'I . 
•,JLI F ~ o.cv-tt.t/ 0/1510 IZ.3 (.3/ 
nc::; G .., 0.'\\~i o.~Zfol 1,3 l·D"' 
1/(o H (0 O.Cll~t... o,q3ll IZ.'I (, z."' 
nl A (,. 0 '11.(2..5 0.9~5 (,,o (,oO 

r ns B (0 o.'l'3G.3. D.'!"'fo(" ro.z. r.oz.. 
\~ c ~ 0,9.3'\t.. b.'lt!'l,o q,"{ '·' ~ o,'l~ 

L{o3 l'i\0 D ~ £?.'1313 0,'139/ ~."' (,OS'" 

(VIJ)IO"j· 
I '6 I E Cf O.'lz9o o. 'lqit q,"7 I (,01{! 

II 'i\7_ F ~ o.~·Hcr . 0.'1!.\~~ (,.I.( o.~o 

1'63 G <6 0.9!./Z.C, o.~li~to (q.( . o.~"f 
I\8Ll H 5 .O.Cjt{ II O.'l~Svj '1.3. O}l/o 

I "D'S A Lj o. ~'Z<D <6 0 .C'\ 'Z"?S 0./ o.r& 
\1$0 B c,.. 0.'1'2."1'1 O.'i''lfD 1... \.'i o. :!,0 

l'67 c (., o.~"Z-~~ 0.'1Z~5 0,'\ o.ts- Q.'2.~ 

ys 13'6 D ...., 0.~'13~ O.'!llvo 2.\ D;;)o 

~ E ~ 0,'\'Z.S"I 0.'!2'70 1.:::. o.3~ 
~~..,., 

ICb F (a O.'ll z.-z.. (),'!139 \11 o,u 
lq\ G ~ o,<:uoz.. 0. 'll3o 2,i 0,35 
tCQ. H {., o.'1os~ o.cwn (,'\ o,51... 

Balance Used: ~ c:aicul~torUsed: ~-DMi!- By: r-o Date: (o ! z.!c:n 



AR301029AR301029

• 

Environmental Science & Engineering, Inc. 
Toxicology Department 

QA FORM: -"O.ul 7coA..._ __ 
EFFECTIVE: 

PROJECT NO: . ....,?>"'IC7q....-,)"'} ""7'':;.-Gainesville, Florida 

SPONSOR: 

ID 

~\0 

SUBJECT: 1EST ORGANISM SURVIVAL AND WEIGHTS 

SPECIES: 

NetWt Average 

,,/2.. 

~~--~~,_~~-r~==-+~~y~'~ 

0.3 

~~~_£~~~~--~-+~~~~~~ 

[,Of 

~~~E~_l~~~~~~~~±U~~~ 

Balance Used: Sr1 ~ Calculator Used: 125~ Date:~ 
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Environmental Science & Engineering, IDe. 
Toxicology Department 
Gainesville. Florida 

QA FORM: ..-li.J.OI.t.~:7AL-__ 
EFFECTIVE: 
PROJEcrNo:::=====~= 

SUBJECT: TEST ORGANISM SUJRVIV ALAND WEIGHTS 

SPONSOR: 12--f r:" v.X~ SPECIES: e.. ~-\-<4'-$ 
. 

Sample ID Boat Rep No. Alive Tare Wt (g) Gross Wt(g) Net Wt(mg) Average 

\2.\ A I 0, 'l37.o /')_ 9~'1(, 12./, 1.20 

\'Z'Z- B ~ 0.'132~ 0.~'1~'1 ll,(o 1."1'" 
\7~ c (0 o,q3i3 o.9S!S ().z_ (,:; z.. 
\2-~ D 'b o,q"f~t.f o.~~to !Uft.s-:5 !.53 

Li o-z; 1'2.5" E '1 0.'1353 o.'\~1"1 17-1 1, ~'1 ~~~ 
- 12(o F I 0.'1213 o.qs'l"t 12.1 lt13 

l2./. G 'b C>.C!'Z.it.{ o.931o q,~q 1.2--0 
\2~ H ~ 0. "13<=1:"1 o.tt~"lt.. 1"1.1fvN 

\'29 A -, 0,~3'73 . n.ll5'1S 1'/,Z.. Z.'1C.. 

\~0 B "7 o.9(o!./ . o."lz<--fo tl.t.. rl.'ll-1 

\0\ c 9 o.'\(Sr 0.1~3/5 rs.s -rf,1(p 

'~2 D (o O.'H~7- o. "l~L-ilc Q,C-Jh~1 
[, S'o 

L{o( 
\~ E !O 0-"119 0 ,!~.35 'f ('7.S" 1.1.> 

""j,..., 
·\~~ F .-, 0.'\\0."1 n.~liS I 'Z-,1 (,13 

\~5 G 10 o. '\Z"l.'Z.. o.'t3~S (If, 3 1.'13 
l3J;O H 10 0,'1'2SG. 0.'11.13 "1 11.i' 1.'1~ 

12>7 A s O.'Hl'l O.'IZfoo ~.( (,(,)Z... 

1$ B ~ O.CitG.I n.q~t.f~ 2'.5"" \.!Xo 
1"09- c (p 0.'1119 0.'1Zio3 ~.I..\ l,"fO 

~( \lb D 5 0.'\ \'ltf 0.0\2.1 f 
I, .3(, 

-,,/I t. S'-1 

14\ E (, O,C11 Co "7 0.9'233 "·lc 1.(0 ~~~, 

v-l.2 F 5 o.'\\~o rLtJZ% (p,t,/ 1.3'2.---' 

\4-'3 G s 0. 'I 2'1 :z_... o.q:Jtl (.~ I,So 

tL\4 H Co 0.11243 O.q..:tZ-'1 %.{ t.~s-

e , Balance Used: SE'\ <g-o Calculator Used:, 1ZS~P4'16-- By: M-4? Date: (, ["2-/'1') . 

' 

_:____ ________ _:_____ _______ -------- ---------------- ·---------------___] 
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• 

En¥ironmental Science & £nsinecring. Inc. 
Toxicc!ogy Deportment 
GtinCS'Ii!le, Florida 

QA FORM:-'O"""!Z""'.A __ 
EFFECI1VE: 

PROJEcrNO:.-;::;-'Q:-:::~q-p?==s---

SUBJECT: TEST ORGANISM SURVIVAL-AND WEIGHTS 

SPONSOR:Qu-{ .f". '" IU SPECIES: C. ~ex k'<l5 
ID Boat Rep No. Alive Tare Wt (g) Gross Wt (g) Net Wt (mg) A v~,.,.o• 

C-1/ A 

GR B 

qg c 

te£ A 

{(57 c 

•10'6 D 

Co~\ cA E 

\\0 F 

\\ \ G 

l \L H 

\l3 A 

( ~4 B 

I \5" c 
I \ .b D 

I\\J E 

\\'?<: F 

'\ O.'rz.~ I 

I Dh«-t r 

-, o. qzrz .. 
~ 0. 9z.oz_ 

<6 D-'ll'l7 

I 0.'12..19 

IO O.'IZ~ 

tJ.'t3IS 

o. 9z:.=> 
o, "12fo3 
O.'IZ~ I 

o. "1 '!.11 

o.'l~S~ 
,-, Chlilu u, .... \.! 

0.£1~% 

Bal~~nce Used: SP\~ Calculator Used: RS·~ By: 1"\<0 

1.5/o.ss 

s.t o,s( 
t3,o 1 (. 'l(, 

£"·01 z,oo (.13 
\1.1 l!to ~h 
1~.~ I z, It 
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Environmental Science &. Engineering, Inc. 
Toxicology Lab· Gainesville, FL 

QAFORMNO: 1088 
EFFECTIVE· MARCH 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET • WATER QUALITY 

SPONSOR: .f<r-N C ,~jp. :::::> l ~ .?"J PROJECT NUMBER: ~~ ~) ~Q (") 
SAMPLE ID: -~u, . TESTSPECIES: L ~= . L= 
DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INITIALIIlME 

('C) ALK (ppm) (s.u.) (mg/L) (Jtmhoslcm) 

Ef2.1(Cf7o '* 2-3.0 ~~~0 .a5:r '"B'-0 &.0 d.W- - t:Jz_ I t...l0 U 

<::Srt.:zjan 0 ZZ...I 
• - ~"'2.. 8:z_ I'E:.'i ( 5L 10C>G __, .. ·-· --· 

. l.sb:; 1'1'1 2 c.. '22--=- ~- - - -'}· 't:& "CO 
_,. 

tn \130 -
5' 12--"1 'Vl 3 0 ")..?...~ - - <3.2- ~-I - - '-'= 1'33-c> 

j_ .r •. <2:_ :l<-·5" ~·3 ~<2.. Y.f I<-~ !:YI ':>I"' 1 
4 -·· -· ~- -

:;fu(q,-p t:=- 2'Z."/ - ,.--.. g','L ~-= --· -n::-r f""= I 0 o< 
d7-'7/"l'l 6 G· '2:2.~ ~- - 9-:Zl ~- \ - - ,..o tur 

s/2Z/'i' 1 1-H '2. 'Z. 3 -· C6.'3 "7."1 --·· - ""'-= l'=''i= 

5/-z'l kl 8 A ~2..3 ~--· - ~.~ '{1,0 ~ r---0 <:> 'H.K 

s/3o/q'") 9 .h '2.-2- 'i? --------- - <$, 3 '7-'7 - - """-= o"lt'&"' 

s/3r /<.1 10 
,.. 

Z,3. t. , • .vii,..., bt-t ~- 3. 7,") ~~ - I~ o~ 

~ 

~ ·~O~B~S~ER_v __ ~----~-----r-----r----~RE~PL~I~CA~TE~----~----~-------r----~ 
DATE-DAY A B C D . E F G H Initial 

-sf -a lct' o n · r> ·. n r-. (") n T"\ 1\ :J2.1 €:.( 

6/:U.(C\11 c..\. sn(Z.. 6-£MQ._ 2£.-\Q... -4 'C.t-tCL. n n () \-a-t-e.. <!..e_,cXJC 

sf22Jq"l 2 4 :Et-<\L- 1 HiiZ- '<_~ :'\i([ 1 £ ML '2lE'HfL 2 <CH.Q.. 4 '2'--(\L. n QJ2 ~~ 

,5(~o.f('\'J 3 J ~ ~ ~ --z_..~ ~ I~~ z_o:--.., "'-"t-3'\~ 

51-zsf.cr1 4 4: ~ ~ 4--,...$... ~a,.t- ~~ 't tiftli1-~ '-~ "'rHo 

s !z.•l<n 6 

s/Jol'i1 9 

Comments: 

1 c. n .I ~ 2- £.-.t_ ( ~ I fi.I-../L 
I D6oo.o 
I """-'!_ 

I~ 

I G""-'L I~ 

KEY. AS -AT SURFACE Ns NONE EMR- EMERGENCE A- ALIVE D =DEAD NF a NOT FOUND 
• REP s REPLICATE COND s CONDUCTIVITY ALK s ALKAUNITY AMP= AMPLEXUS 

TEMP= TEMPERA TIJRE HARD= HARDNESS YTC =YEAST/ TROUT CHOW/CEROPHYLL 
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r 

Envirocmen!ll Science ao Engincerlng. Inc. 
Lob: '-"' 

SUBJECf: SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

_, 
lEST 

DAlE-DAY REP TEMP HARD/ NH, pH DO 
("C) ALK {ppin) (s.u.) • (miZfL) 

COND FEEDING 

-
--

l:>f"Vl{'n 7 •+-t 7-2.s- - - <;l'. I ~.D 

-· 

OBSERV REPLICA1E 

r...J r-l r-J ~ ~ r-l 

iJ IV tJ fll "' JJ 

r-l ,.._) 1'-l 

~ t--1 

r-> 
~ 

Comments: 

QA FO~ NO: lOll! 
1997 

INlTlAUI1ME 

CQ.. IOOC 

~ /l:lo 

-

N 

Ill 

,.._:, 

r-J 
,..._, 

,.._) 

REP ~ REPLICA 1E COND • CONDUCTIVITY ALK =ALKALINITY AMP=- AMPLEXUS 
TEMP • 1EMPERA TURE . HARD = HARDNESS YTC =YEAST/ TROUT CHOW/CEROPHYLI. 
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Environmental Science & Engilleering. Inc. 
Toxicology Lob· Gainesville, FL 

QAFORMNO: JOSS 
EFFECTIVE· MARCH 1997 

SUBJECT: SED~NT TOXICITY DA1"A SHEET ·WATER QUALITY 

SPONSOR: QC>-/. . U> 'IPKI·(Y"\-
SAMPLE ID: -1:£ - .. · .. · · ··· ·· · · - PROJECTNUMBER: ~~\C:>C..:> 

TEST SPECIES: c==== :--
DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INITlAUl1ME 

(OC) ALK (ppm) (s.u.) (mg/L) (Jlmhos/cm) 

5(21 /Ct] 0 lA Z-'2--1 ~ ~ (_)?" "/.~ ")~ - ~Q.. IL\00 

. !srzz-l en 1 n 22..0 
___ -,.,-

- 7.'6' ?.'b - ~ :"'(L IOC•O 

~r :l-3 '1."7 2 r -zz.;, .· 

7A' '("""Q "'= /( 2.0 -· - . 

siP-~ 1 'i"l 3 \) t,?, 5" -·---..... - 'i?.o ~-3 - - MP !3J,::::;> 

5"/~ ler?-4 y 2.~ -----~-'- - g.rD %'•4 - - . i:J"{ (~ 

5./U{'i"t 5 -F' u.<o --- - ~-0 ~- 2- - ~ ""-= 131~ 

sh-rl'11 6 1m <...2:7 ~ Q-, I ~-' - . - ~ Htr -
s/Zl? (q_,'f 7 !+-f z:z.s- -.- ~.0 /.~ --· - .. - ~ 1=&:::. 

s)?."i\ci"l 8 A Z'Z. 3 --- .--~ q-. \ I.C, -- -rDr ""'= ~~ 

:;;/;pfrn 9 PJ -n."\ - <?.\ ""7.S --· - o"'! S"" r--.s::> 

.s/:;t/=t"l 10 
r-- Z.?•2. I~ rrrl"' ~ ~.I 1.~ ~ ..-.=~ - ~ 

. 

- .. -~ ... ' "' . ....... ,,.. .. - '"' '. 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

'5fzi(Y1° !OL iUL lCJL \O.L tCJ.L LCJ L lOL (OL croop::; 
6(2L.(Cf7 1 n· n· n f) n () '/) n :::!L IC55 c.: 

S{'D /c-."7 2 (\ I\ 1\ "() y~ 1\ G n ~·?a<> 

s;f Vf{'i "7 3 t--1 r-l r:-> r-.1 ,-...) \'..) N J"-) ...._.,IS4S" 

c;1J.s117 4 ,.,_; t-J k) N tv' ,._; ,..; f\1 ~ 1'2-"lC 

shh r'\'7 5 r--:> .. t--5 !'--> r-' ,._) t--l r-J 1'-l t-:>131.~ 

shfk-, 6 t--1 .,_:, ..... ,_.) ~ ·~ r--> N ...o H'-1\ 

s /-z'l./5.1 7 t-> ,.J r-' ,._j ,.._, ,.._, t-1 t-' f'l'-0 t<""" 

s 1-z-'l}n 8 j-.1 ~ ,.J .-J t-,l ~ r-) !'-) ~ .,,.,.. 
~/;;,14'7 9 t-5 ~ r-1 r--l ~ t-5 t..l ,..., 

~-<.:> o~!l-0 

sl3·1~~ 10 1.\A,lt>,SrJf (oA,I\,~ IDA, '-I !'IF 'J!'t, 11>, 1.NP. ~(1,20,'1..¥ I loti. r-1.,17 ~,wr- "A ,t1N"f tv.!> 11-<><> 

Comments: L1;....:,td ~1<0\. 

KEY: AS-ATSURFACE N=NONE EMR-EMERGENCE. AsALJVE D-DEAD NFmNQTFOUND 
REP E REPLICATE COND - CONDUCTIVITY ALK = ALKALINITY AMP • AMPLEXUS 
TEMP= TEMPERA TIJRE HARD= HARDNESS. YTC • YEAST/ TROUT CHOW/CEROPHYLL 

-'---'---'------------------·---------- .. 



AR301035AR301035

Environmental Science & Inc. QAFO~!lO: IOIB 
rLab: .-FL EFFECilVE: I 997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET • WATER nn • • "1'Y 

~ c r....L::fF 5 \ Cl ) PROJECT '?-.\0 T/7~-Cl \(~~ SAMPLEID: .? rf ') :::;,_ lEST I ~- ,,.-..,.' 
DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING ~~n 

("C) ALK (pJllil) I (s.u.) (mg!L) 

lsrz~f 0.1 o i.Lt ik.Z-·~ II.., "'"'"' ~ 'i.<c kc,.q ~ - - bz._ 1<-to c- I . .,....., ... 
Is (t2.l'h 1 in [22.6" ,..... - 'iU 'b.s;- -- "16tl ~ tCJ06:j 

5{2.:5["(1 2 lc !zz_z_ ./ - f6 ' ( 'lSI _.,. ... --

IIW:> II ~o --
S'['V{ fa.l 3 10 u.~ -· Qo g:z_ 1'-A.O 13~ ..,..- - -

,.1_ J. A 19_ L>-·~ - ~..() ~·3 IYV ,~· ., 1~\'1--t"' - - --· 
s/Vo ('l'l s I~ -zz.l.o - - IS. I R'.'-1 ~ ~ !(>IC -
~/-n/"i'l 6 k:? '22./ - - ~-Z.... ~'1/ - ~ IV..~ 

s/1.:l{<;7 7 ~~ ·z:z. 'i - '?. '2- ...,,., r-= \<:>3o - -
~I- . ' 
b 1£'1' I S A- ['22-3 - - '6'. \ 1.'1 ~ oll'tl> 

s(:;ob") 9 .6 I.,.., c:r, - - ~.I '?-O - ~ d't!S"" 

5/31{'1'1 10 c ... 12.3.2. lUI'.' 1:zr .LD.T ~. ( {,(a ~ -o, N-..D 0~ 

OBSERV REPLICATE .. DATE·DAY A B c D E F G H 

5/7.\ ."-1° !OL. lOL oL 10L 10 l roL IOL IOL ~'(. \'Q::j(J 

;:5/-u (en 1 n (\_ (\_ (('\ \'- '( 11 {'"') ~<c \CBO 

S' {ZJ('n 2 n r) ~~ I~ n Y\ 1\ '"" tv.O l'z.#O 

5{v ,, I 3 r-1 r--5 ,.._s ,.._J ,_1 r-l r-S N """' 11'1) 

~2?frr 4 tJ tJ f..) }...; tV N AI IV =rN ll..2£'" 
5Lu(cn s r--1 ~ t-> t--1 r-' r-J f'..l r-1 ....., l'bt'> 

s )nl'\1 6 0 ,._.) ~ t-l t--.l N t...l )'....;\ I'*= tv-\: 

G(d('l'l 7 t-> ~ r-1 ,..._J ,_J r-l t-J !'J t-'0 ll<:r< 

sl'2.."1 h• 8 r--1 r-I r-l r-J r-l r-J r-l )'.) .. MJ' o<l$ 

• 1. .), 9 r--.1 r-l ,_! t--1 ,..J ,_1 r-J r-.1 ""~ ,..q., 
s13d<t..., 10 . loA I<{ r-l'p \O~ etA l '[, t1'f 9,).,,~ DtA, 11'1? ~A ->..r? ~.II .., • ....., ~A.. 51-f(" i~ n"t) 

Comments: . 

:I.EY: AS•ATSIJRFA~F N~NONE EMR=. ARALIVE D•DEAD NF=NOTJ 
r REP • REPLICATE COND ~ CONDUCTIVIIT ALK z ALKALINITY· AMP • AMPLEXUS 

TEMP • TEMPERA TIJRE HARD a HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 

~ 



AR301036AR301036

Environmental Scienc:e & Engineering, Inc. 
Toxicology Lab· Gainesville. FL . 

QA FORM NO: lOSB 
EFFECTIVE· MARCH 1997 

SUBJECI': SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

SPONSOR: i.-4- ")--f £ t_Q >?s I (j .) PROJECT~ER:t?~-0\0G 
SAMPLEID: (t? 0 <,:"" . . 

... 
.. TESTSPECIES. . ,aS 

DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INITIAUfiME 
("C) ALK (ppm) (s.u.) (m.g/L} (JLmhos/cm) 

5/2l(Cl"7 0 lA p.5 ~~$\) a.t CJ. I Cc::.O ~ - C2JL ~~o·o 

o{zz. J 't7 1 I_R 22.(0 - - f:\o S'.z... -- .. n:-.-r- 2 iZ.. \000 

sh.al'i1 2 c.... 1-zz--z.._ - ---- cr. 1 l5'l - 1'><'0 II :;o.. -
s {V~f:,--7 3 D n.s - q,o !C.Z..... -· - 1'""0 t33o _. 

l>f~n-4 19 'U.C. 'g.~ <s ,z._ -· - -:YV 1~'3-o .. --
s'/1-h/n s L' 72./ - 16:'? ~-- l - ~ ·~ t!>" - "-"= 

~z."''(<n 6 G 1--z.c.. -· ......,...,.., .. rsn ~.o -· - fV...= IH~ 

s/z'i/'1'7 7 Tf -zz.'i - '?.~ (,\a --· 
~ t-Go" -

slz'*' 8 A ""2-7..:3 - ... <?/l "1..'/ -- ~ r-c . ell"{ I$' 

s/sofo,! 9 o -z-z-'1 -·- ~· ~-I -,,. (, . - - """' 0"1111 

5/31fn 10 c..... 23.2. I ..J. ,/ '""'' .,..,, .(M ~-!' -,s- ~ - ..-.-o c:s t>:> 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

5/'2..\ /err o OL \0 L LO L toL to L .ICJ L IOL !OL ~16'06 

-:5( n..i Ct II (]' n \"'> () (") -
~ (\ (") p_t_,~Q 

I 51Z3k'1 2 n -\) I) I'). Y) I) f) () 
1-s:> I "J.DO 

SfVlfon 3 r--1 r-1 r-1 ,..s r-.l r-..l r-f 
r-). 

~ r'l'-1<$' 

~zrl47 4 N tJ ;J tJ ,..; rJ ~ tJ PtV 1'2.2(" 

.<;I~,,, s ,..__\ r--1 r--l r---) N ,...J N N f-.,p '31£ 

shrl'i1 6 ~ ~ ~ t-.l •,._j ·)'..,) N !"---) ~ tv-1'5""" 

s I '2.~ i'n 7 r-1 ,_J ~ ~ t--1 ~ 
,.._, ,.._, 

........ \\00 

sl2"ll"'"""~ 8 y.J t-.f r-...1 r-J t-' t-l ,._, ......, 
,..._, o~.,.::> 

5/:>ol~l 9 ~ ~ ,......s ,..:.! , . .J ,.._; :-' t--1 """"'"0'13o> 

s:/3d·n Jo I "1 A'~ t-1'1/' q "",( ,..1'1/' 11./>q ttJf 11A,I~ <y.,, ~rtf q~, I 1'4P. "1P:r3~ lO~ ~"~ 
Comments: 

-KEY. AS = AT SURF ACE N;- NONE EMR = EMERGENCE A- ALIVE D = DEAD NF =NOT FOUND 
• .. REP = REPLICATE COND = CONDUCTIVITY ALK =• ALKALINITY AMP~ AMPLEXUS 

TEMP= TEMPERATURE HARD= HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 



AR301037AR301037

Envirnnrncntal Scicncc & En&Jn=in& b>c. 
QA "<:'~~;!~ ~= I Lab: ,-Fl. vE: 

SUBJECI': SEDIMENT TOXICITY DATA SHEET • WATER nn .& UTV 

~ fi. ( ' \9-f'::\ ( y ) •· ,,~ r.n.,cn•r.C~ ·' SAMPLE ID: 1 · TEST (_ ~ ? I '()_ <;:: 

DATE-DAY REP TEMP HARD/ NH, 
I rs~u.) DO COND FEEDING. INIT''" 

("C) ALK (ppm) (mall\ 

l5,blo.i 0 A zz_z1 .,. Ju.. .... v,,,v L.r;.t- ~-~ 7.0 d.. it~ ~.1'\.0 e:, 

! oh-z..lct7 I lb 1225""" - ~.s· 8':z_ -~·-··· . -rt:l. (!.f'Z_, \.OC• <J --
5(23~0 2 lc '2'l.3 ?-.6"" ' ( ~JZ .. \~~0 -- - '!S~ 

----------- -
S{v-IF\"7 3 0 '2-'l. (o <6.'1 ~?.1- - r-u=> I :t..:Jo - -· -

J 
~"!" 4 f" ~ l<6·1f 16·0 ,'J"'I \~ l'=>l&i.:i - - ~ - -

.s/u.('i'i s .c:- '22.<.. - -- ~-'-1 7/~ -·· -\6-<1 ""'-"'> t " l !) 

sh-rln 6 -~ lz:z..:S - - 2',3 "1,Cj ~- ---- ""'-=> I\ Uo -

~-}vi~· 7 1--1-\- "2.-z.s- - - ~-3 -,,{ - M.o ,_., 

sh'il<n 8 lA 'Z'Z. '1 - - 'i /) .. 1-r.~ -· ~-'1M" ,.___ 

i 5}?.-k.-.. 9 6 I "2-3..o - - ~.3 "7,~ -· -· ~ O"'tle'" . 

sl.!!)'i"l 10 l(l ~·2. li..J.llll(( ;,.._, 
~-3 \?P ~o- ~ ~'-"= ~ I T"' 

OBSERV REPLICATE • DATE-DAY A B c D E F G H 

'S ('V-{ q_ "7 0 [OL \0 (_ lO (. lO L ... 10 L LOL LO L lOL Cfl<~O 

16" (-z..L.{ <rl I (\ n (\ \ ?'"'-Ul 1'1 \ 0 "" 
(\ {') :::JLLC'60 

S7?-:>,)'il 2 1'\ 1"'\ --!'-, -r). y-,') I) Y"") ~ 
. r111' , ...... ,.,. 

sl-z.-11-n 3 ...r r..l ,_1 r-J ,..._) ,_) r-.1 r---> r-u::> 13'1 ~ 

4~-&i-- 4 tJ N t.J tJ tV tJ. rJ tJ ~ \Z2( 

~~1~['1'"1 s r---l t----1 ,.._.) r-l r-1 t-.J r-.J ~ .. 1"'-c> 13 ($ 

s:ln 1~" 6 ,.._) ~ ~ r--J t--1 ~ ,.._; N -""-0 ( ( '-t S' . 

s/~h--, 7 t--.1 .-' ,_! .,_I r--l r--l t--1 J-.J -.=!Lac 

s 1'2PI ,..., 8 .-1 r--1 ,_! r-S ,_.J t--) t----1 )'J. 
Ml'>6<i~ 

s/'Jo lci1 9 t-J r--.1 ,_J ,._) r--l t-l r-l r-) mo o'l:k> 

s/J1k-i 10 : '111 rl r-n:: ., f!' .!.sF" lOA !o ..... ,lttJ~ '1 A, I rJ1:: 'tl..~ \&A 5"4 .~P- "'-0 tt 1$"" 

Comments: 

iU:Y: AS•AT<:;TTRFAt'F- N"'-NONE EMR ~ El\1 A • ALIVE D • DEAD NF • NoT 

• REP • REPLICATE COND = CONDUcnVITY ALK • ALKALINITY AMP • AMPLEXUS 
TEMP • TEMPERATURE HARD • HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 



AR301038AR301038

r 

EDvironmeutal Science & Engi!leering, Inc. 
ioxicology Lob· Gainesville, FL 

QA FORM NO: IOIB 
EFFECTIVE· MARCH 1997 

SUBJECT: SEDIMENT TOXICITY DAT.A SHEET -WATER QUALITY 

SPONSOR: ~ k u..)r-"2>\{T l PROJECTNUMBER: 3~CJ(""~ 
SAMPLEID: LDO<,-, TEST SPECIES: (' -

DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INlTIAUTIME 
(OC) ALK (ppm) (s.u.) (mg!L) (llmhos/cm) 

~ZI {U.~ 0 A 1-z-Z-.3 I. Dl.,&l- '?."2... /."?' ~ ~rL. ;<-leO 0 
:bln[cn I 6 225 ·-· '8'0 ~{ -- tZ--1 bfl_ \CJOC -
~nRl 2 c.__ ~3 --···· - 'iU 1.2- --"-- - pq,_,\::::,6 

S/-Mh'~ 3 0 1.:1 .. s - -· ~- ( {,(o -- - ~ !330 

I si~~?--4 ~- 'Z.l -~ ---~- - 16·3 (.{, -· - :Yo/ 1~1) 

s 1 "'fc;;? s {- "2:2./..:, 
_, .. - ~.z_ 1-'1 - ~ ""-"'>li'Z-I.g"" 

sl-z.1/~ 6 ~ t-'2.} - ~.2-- Q}) 
-- ··. 

""-"" t \\ 5' - -
sf'2K/'~'? 7 +-f '2-'Z-. "'l -· l("vl '1,3 -·.· - f'"',.Ct l -.3 .0 

s-f.z~l'l'1 8 A 'ZZ-~ _ .... -. <$. '2,.: "?.(c --· ~ ~"-= o......,_!>"' 

s/3o/'f') 9 l6 oz.oz.."i -·- ·-· ~. '2- (.~ - -· ~ O"'fl> 

s/3 1/~1 10 C- Z3.-:3 I ,... I """"" I o<:TJI ., ~ ~ ~-Z- "7. 7 ?1c- ..___ ~ &:JtFIO 
. 

OBSERV REPLICATE 

DATE-DAY A B c D E l' G H Initial 

fsr2.1 ( q-, 0 10 L \Ol- \C (_ \0 L 10 L IOL \0 (_ IC' (._ :)2... IS::C 

'of.z-zf Cf7 I n n n n. 1\ 1\ (\ (') f21Ltc:..bC 

sm\ctl 2 ~~ \~ r- n l Z: I-\ e._ {1 n \i.M<L Gz.\200 

5/vt{4.'1 3 r-J ,..__) ~ ~ ""' r-1 N ~~ ""'-'=' II3"1S 

~C,'7 4 4-ftJ.I- ~~ b~ z._t;t.,l._ '+~ "l.~ 4ewP-- ~~ ~\Zl(" 
s/-z.~h, s t--1 ~~ I 6<n.IL I e-lL ~ ~ ..,..a~ . n ......... l"oo 1'31C 

5 h .. ,/<1' 6 tJ r--1 I~ I~ 1'-) \~ ~~ t-.J ......, ··~c-
s!ul<t1 7 ,.J ,_J r-1 ,_.J ..._) 'Z.- (;.to...(L r-1 r-J I I'<= (I ""' 

S'l '2S\ Jcn 8 r-> ~ r-1 t-' ,_J f'.l ~~ ,._:, ~o.q.S::: 

s/:;c,h'7 9 ,.J ,._) r-J ,._j 
"""' 

f'J t--5 ~~ ~Cl<IP 

sbd~> 10 1/VIr-'V I A,'! ,..t-F OA. \O,Jf 2.A11t ,Jy Ot.\ 1/o~ ~-A' 
'7-bt .. ~ l>PJ,\G~ l g;'tt ,..rp- MO !~>'iS 

Comments: Pe.hcl (I)M od.('{ ; ~U"·"'""J ~--rs--) -~ s..:...U, ~ !';13-vlJ\1 
... ,~;r. 

KEY: AS= AT SURFACE N- NONE EMR- EMERGENCE . A • ALIVE D s DEAD NF • NOT FOUND 
REP = REPLICATE COND = CONDUCTIVITY ALK s ALKALINITY AMP =AMPLEXUS 
TEMP R TEMPERATURE . HARD • HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 



AR301039AR301039

Enviroamental Science & IDe. 
,, •Lab: .-FL 

QA FORM NO: IOIB 
[ 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET- WATER QUALITY 

_n-\OG 
SAMPLEID: ~(("') TEST ( -\- ,P· 

FEEDING DATE-DAY REP TEMP HARD/ NH, I pH DO COND 
("C) ALK ~) i (s.u.) (mg/L) 

~1'-\00 

--
·' • _1 6 !(9 -z..""L '? _ - ?,o [,~ ~ IllS""" 

-
-

~O_B_SE_R_V~----~----~----~--~~~PL~IC~A~TE~----~--~----~~-
DATE-DAY A B C , D • E F G H -.-

5{vjo.l 0 tOL (OL \OL IO L \0 L 10 L tO l- <O L .. ()u'5::1:' 

F5 /z,-z{ en 1 ( £,.-1(2_ I .f""--t Q... n n (} - n n n ~~~D 

I s:f -:ltr ...... 2 () ('\ () Y\ n ~ Y\ () ......., VZI>"' 

sf"P1h'l 3 r-1 r--I r-f r-l ,....> ~ rS rJ I .......,,~-s-
,.../ j47 4 N r.J IV w tJ '"' fl/ rJ bJv (L.'>C 

.f.·,.,.. {o..~ s {'--' ,...__) N l-' r-> p ~ r-J . ,......,. <3 !':"' 

sh.-d'l.l 6 t--1· ,._; l-' ,_, ....... N ~ N I ...., n-1" 

5/-zS/'1'1 7 r--l ,_! .--' t--1 .....> ~ ....s r-l 
....0 """' 

S/1'1 k1 8 r-' r--' ,_.} t-.1 t-l . r-l .t-l t-l ~-
s{Jol'n 9 J-f ~ t---1 t--.1 t:J t-1' t-5 ,...., 

,..... O'll= 

s:/::.r/9, 10 ~!>-. t.(rJf qA,? .. ~ 'I>A, 'WP 4.t,.,&.R ~A.~ tHe.?~ irr. ~r-~f' ClA.~ TN' [o):) 

Comments: 

KEY: AS • AT~~. 'Af1' NE NONE EMR = A a ALIVE D • DEAD NF • NOT 
r REP • ~PLICATE COND K CONDUcnVITY ALK • ALKALINITY AMP • AMPLEXUS 

TEMP • TEMPERA TIJRE HARD- HARDNESS YTC s YEAST/ TROUT CHOW/CEROPHYLL 



AR301040AR301040

' 

Ellvironmez~tal Science lr. EllgineeriDs, Inc. 
Toxicology Lab· Gmncsvillc, fL 

QA FORM NO: 108B 
EFFECTIVE· MARCH 1997 

SUBJECI': SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

SPONSOR: Q,... I k U! ~S."TfYl "'" PROJECT~IUMBER:d~~-o \00 
SAMPLEID:. 1 ,()( TEST SPECIES: · - '. 

DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INITlALITIME 
("C) ALK (ppm) (s.u.) (mg!L) (11mhos/cm) 

£:!zlh7 ° A zz._.'O'" llnJ/t..r. l1iW' [!."6 '{;(_) ~ - f'--=·IMErO 

5!zzlcn I _B 22-S ~ - '?.o <r.L\ ~· ... 'f6tf Orz. tuo o 
s(1-3\ct'l 2 c_ ~2-.3 '6' . I l!i - - """" ,. ::>c> - -
sl"!!-1 l'\1 3 0 ~'M.o -- (/.0 ~?.I - - .,.,.,p I '3.3:::> __..-

~'Zf:.-i '114- e._ -...~-..{, -·· .• - \?'rO 5$•0 - - ;N~ 

;;fu,(~n 5 £ Z'l--1 .;.- - ~-= '?. z.._ - ~ r--..,. ~~I 'S"' 

s:l'l-'1 l"i! 6 G '2-'2-:t - <;?' \ qo - ~ 1\lC' - -
sbk"~ 7 H 'Z'2..3 - - <?.0 -?Pi 

~ - rvv=>\<>3o 

s/t..4/'f'l 8 A "2..7.:7 - ~.\ -z,c. -------- ~ 1"-=> """-'oS;" 
s{;y;f,, 9 _r-:j_ -z-3.0 - ~. \ ----. (./ - IV= o'1 I lf' 

s/Jifn to c ~3, I I~ ~ <;?, I "7, S' . ~ - ~ c::l!lt::ICt 

. 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

f-5!21 /C..I 0 (0 l-... 10 !-- \.QL 10 L \C.J L \G L. lOL \OL c..t:...l.soo 

~(u(cq 1 \'\ IY \'-,' \"\ r---,.· U':l "" ~ QZ._}0~ 

S'('22h1 2 F) \) ¥"\ Y\ n n r) ""' """" I Ult> 

5/2)1 /tii'l 3 r-1 r-1 ,.J ~ ..., ,..._) ('...) rJ ('1\D I :S q S" 

~~Cf7 4 ..; N tJ IJ AJ '-.1 tJ rJ bN !<-'lo 

sl~h11 5 t--S ,_l r-l t:' t-l ,._) 1'-l ,._, 
,.....,. '~ (-!( 

S hnl'l• 6 ,.._) r-J ,_I r--l ,.._l t-.i "-l ,...! """tiM.< 
;; I '1.£ /<11 7 ~ .-I ,.J ,._) t-l ,.._) ,_I t-1 ..... ,tee 

slz~)~..., 8 r-J ,...J ,_J r--1 t-1 t-1 ,.._! ,..._) No O'!.s::> 

s/;;.;l"n 9 c-1 tJ t-1 t-1 ,._.J rJ ,._) r-' "'= ~!lo 
sh1/'11 to 51'.,51'iF %ZrlP b~,'l~ 5A,5rJf' "A-,4tJ~ sA.~rJP ~. c;tVf:l l·fnAr l.ft-fF' ,.0 ( tJI!I" 

Comments: 
- -- ---

KEY. - ~ ~ AS~ATSURFACE N NONE EMR~EMERGENCE AeALIVE D DEAD NF NOTFOUND 
REPs REPLICATE COND;, CONDUCTIVITY ALK =ALKALINITY AMP a AMPLEXUS 
TEMPE TEMPERA TIJRE · HARD~ HARDNESS . YTC =YEAST/ TROUT CHOW/CEROPHYLL 

'-----------·--··· .. -- -



AR301041AR301041

Environment~~ Science & EnJin<ering. Inc. 
Lab:" FL 

SUBJECT: SEDIMENT TOXICITY DATA SHEET -WATER nn .o T,ITY 

QAFORMNO: 1088 
"v_1:.: MARCH 1997 

Q~ .(:" c'" 1 PROJECTNt: '3\Cf ( z.LS"--Q\QQ--
SAMPLE ID: t=\ "l 7 TEST ( +,P , n "' ~ 

DATE-DAY REP TEMP HARD/ NH pH DO COND . FEEDING INITIALITIME 
("C) ALK (p~) (s.u.) I man ) •' 

c.rz ,ooo 

s[l"\!q.., 3 0 tzz...1 -- - ~. r ~. z.. - · 

~O~B~SE~R~V~----~----~----~--~REP~L~Ia~TE~----~~~----~~ 
DATE-DAY A B C D E F G H -~-

tol- t=C...... tol-. I o L r-> '""""' 

1'\ 

rJ 

S/7-i/'l'? 7 

>rl jo 1·'!1 9 rJ ..J r-1 
s/31/"l'l 10 1/A.::SrJfi""IA.:?>f'lt::" I CfA,triY 7 IDA 

KEY; ~ -A~~'if~i: CO~;N.o;5NDU~V~TY ALK • ALKAL~~IVE~: =~. r<v• 

TEMP • TEMPERA 11JRE HARD • HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 
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Envitmlmenlll Science.& Engilleerillg. InC.: QA FO'RM NO: l08B 
ixl! LobO" "1\FL o coogy : amesv1 c., EFFECTIVE: MARCH 1997 

SUBJECI': SEDIMENT TOXICITY DA1'A SHEET- WATER QUALITY 

SPONSOR: f?C>t-fu ~S (Q'"") PROJECTNUMBER: '2:>\.q72Z5 -0\CX"J 
SAMPLE ID; 4 2- ··· · .·· · .. TEST SPECIES: c' ~e:rl-An.q 
DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INlTIAUI1ME 

("C) ALK (ppm) (s.u.) (mg/L) (J.Illlhoslcm) 

s/td'l1 0 !l 77-:fr" l~o i:er+ 7-7 ~-'iS· ~ - r--.o. 1'100 

:;f zz[q·71 0 2Z.C.. ,,q ';?"_ I ~· 
,~= dZ - ... - I,.,.... ~.:IIJ.d~ iC>OO 

' 
s{1-3fq"' 2 c__ Zz._(o -··- -- 18 1-7 ~ - "'-0 ((,30 

I si'J'-1 1'11 3 D -'2-'2..1 -.-
~'rO g-.o - --- rvva t33o 

~1~-tq_? 4 z:_ ll.7 ~ ---- 't-•0 ~.4 - I~ 12-?1:> 

5(7b{'1'1 5 '- :n.ll' --- -- !f, I ~- I - '1€--r !<A= t-31 s-
s/z7/<n 6 r zz-~ -·· ~-1 (J,'\ -· - ~~•~> I'-D. -··· Me> 

sf~('il 7 t-9 'Z-'2-'2.-
~ -- '61;\ -,,1 - - ""'-=' ( c:>3.= 

~ lz<1 1';'1 8 A-- 'Z-:;!, '1 - . -~- cz:z ... -,,5 - .,-~ ,_..... o!l'-tJ) 

sbo /G'"J 9 ·.fl-l -z:s.o --~" -- "· \ -r.t.. -- - t-o o9lo 

s/31/'l'l 10 c__ 
Z..~t.. IS'~ I {U<t 'l. I 1/1 ~ - C>~ 

OBSERV REPLICATE 

DATE-DAY A B c D E F G H Initial 

s(zt/'1'7 o /0 '-. tpi_. (ol_ I col_ (01.... /<SIL- teL- toL ........,,~ 

-sin 1"11 I (j (\ 1\ n i'""'l ~ 11 <{") ~lCJ".,Q 

5/~3h.'1 2 n n 1\' n '() 1\ Y) V) MPI,._ 

slvtl4'~ 3 ~'-.). r-i t-l r-l .r--5 !'-' f"-) r--l ..... ,!3'1) 

17(-zsi~? 4 ~ IV N tJ tJ vV {'J r.J Y'( \'1.-"U> 

. 5/-z~e> ('l 'l s j'-) r-l r-l r-.1 ,..., t-.i ,._; N r-s:> C$IK 

sf.znLcn 6 ,...._; ,.._; ~ ,._) r-.1 ·r--l r-J N t>u=> ~IJ'f r 

s{ 1${'i'1 1 .-J r-l .-l ,.._) ,_l r-l r-J ,_l N\.QlA,<$> 

s[-z.c;!<n 8 rl' ,_J r--J ,...J ,_J ,._J ,_J r-> ""-~ 

&'I-~ /c;.., 9 ,.J r-1 ~ tJ r--1 t-1 ,..J t-.3 ,.,._ 6'130 

s/3rh> 10 rAil~ ~A,Zr-ff' lOA 7-A, ~ t-1(/ qA 1,Jf' . i-rA,Zrl'f' <("'• 
"~' t~F 

~;z.'-lf' 
f\1'() 0'\1 '5'" 

Comments: 

-KEY: AS= AT SURFACE N- NONE EMR E EMERGENCE A- ALIVE D- DEAD NF =NOT FOUND 

• REP = REPLICATE COND = CONDUcnYITY ALK = ALKALINITY AMP • AMPLEXUS 
TEMP =TEMPERA 1URE HARD • HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 
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QA FORM NO· 1088 
•Lab: FL EFFECI1VE: ·~ • .m 

SUBJECT: SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

D. .{:" .. ) PROJECT 
..., 

I 
' ..:::::;---("') -' - . . .. -c- = . 

~~ Ml>l I; ID: ~CY-t ' TEST ~A~ ~ 
DATE-DAY REP TEMP HARD/ NH, I fs~u.) DO COND FEEDING "'"""'' 

("C) ALK (ppm) (mgiL) II 

s/1-1/'n o A ln.'Z- IS:o/ls> \40 1./ c.:,.( 3lft>- ~- ""'-=' ~'1= 
mlq[J lo 122..( - - 110 '?L .J: ::5' < fnl'l"/. ~(L tCOO '"" ··~ 

Is (-z3/'11 2 I c. ·?2.'5'" - - II.'? /./ - - MP 113o 

I sl')l.f '"'"' 
3 D 1:.'2..1 --- -- 1-r."J f,~ - - "-~ 

""'-0 I 3 JO 

ls-12!.{'11 4 !e. 22.•i() - 7·'k f•'it - I -::rN r2 .. '7t1 -
• 5/U(«."' s F 'Z"Z."' '7-"'t 1./ 

' - - Ms::> f(!. l~ -
~I 1-z.{)o/! 6 G '2-5.o - 5/ . .o .., I '2.- -· - 1"\C> (\\,<;'"' -
~Vl('n 7 ~ I ...... -:3. - - ~..0 1.~ - '"""!.S.!"''<'-

I""-"' I o:l-=o -~ 

-::!?1\('n 8 A -z.-z.~ - !/.G\ 1.'2. -------. .,-e,..r .. ~ <>"C'<l!! -
S./.., .fo.., 9 0 - 'i?.o . !."'\ """" o<! l " 1--z.:> 0 - -· -
S, 1:31 Jcn 10 (__ 1~-Z--

o "- .I.A. :2W' ~,o (,-"? ~ ~ - ""-0 

OBSERV REPLICATE 

A B c D E F G H 

r-J 

t.J 
t--' t--' N N ~ 

,.....,. 
' .. 

rJ r-> r-l r-.) 

r-l t--> t-l 

Comments: 

A• 
r REP • REPLICATE COND ,. CONDUCTIVIlY ALK"' ALKALINilY AMP • AMPLEXUS 

TEMP • ~ERA TURE · HARD"' HARDNESS YTC • YEAST/ TROUT CHOW/CEROPHYLL 

L. '=' ( o..JJ 
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Enviro=tal Scieuce Ill. Engineerirlg, inc. 
Toxicology Lab· Gainesville, FL 

--;; 

QA FORM NO: \0111 
EFFECTIVE· MARCH 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET -WATER QUALITY 

SPONSOR: V, .I .("". We.~ . PROJECTNUMBER: ?:jct/2..2.5""-G lc::.O 
SAMPLEID: { .:! )\ { ...Ol- - lESTSPECIES: '.+ ... ~n<:;;. 
DATE-DAY REP TEMP HARD/ NH, pH DO COND FEEDING INITIAUI1ME 

('C) ALK(":1/~ ~ (ppm) (s.u.) (mg!L) (l'mhoslcm) 

~~"21~1 0 A 3.0.2. ICJ/fJ3 ..::M '<.0 <6:\ 31fe .- 1"\P l '1 OC> 

6/z?-\ C:\/1 ~ 22-.'ir - - I.G l?<:c.\- . ...,-e..-r- ~1000 -
S,i2.3jC\J2 c__ 26.1 ~-·· /.9 'i?-+ - "12.. I t"30 -
~ f'Mb-, 3 .D zz.l? ~ -·· ft,O ~."3 - MPJ3~ 

s 2s-lttl 4 '2::.- 2.~·2 - -- '"1·'1 ~·~ -- - •:PV !'2-3-P 
s /u,fq') 5 If- '23,o - -"J'i ~.I ......,... 13[~ 

5 l_t1 /'11 6 
-~ 

?.:2-li - - -r,q <z,,, - ('o.C> (\ ( !) . 

s. Vl_A1 7 4-f -;n.3 - - '?,o "1.<? -· - ""-'=' \0"1-=> 

5 2"1~/ 8 A - ~.z..- R, \ -z-:;.o - TEl\ r--.o ol!'-ur 

s 3::>/9"7 9 s -z-'3..\ - t.o l?.e> - - ~ o9rs-

s, 31/'i")IO c Z'3."3 (.)j rl"''/o toot IS'. I ""?.G) 3S5 - ,.a oR'oo 
- - ----

OBSERV REP'LICATE 

DATE-DAY A B c D E F G H Initial 

s!zdn ° JOl.. )c>l... (OL. /Ol. 11°L- [0(.. JoL )Cll- MC'fSoo 

5tz_"2.IC\ll (\."_ I'\ 2 t:.\-1. -e.. () V) 1\ I)" f) Q.f..JO~O 

rk-0, P. 1 2 /'i?t-'IQ.. \ 'ZNQ.. (\ 1\ (\ n n n '3l J:Q') 

s/"M ftt'l 3 )~(L r-.1 r-.) I~ )'-) ,..._) I~ ~ """' , ~ '1< 

5("l51~7 4 Zt?M.~ rJ N I E'ltA. ,Q_ IV IV I ew;,. ~&M/2.. jn'yl22o 

,>/uc/'lr 5 I E".("V"'!. ~~ t-> ~ r!t~ ~ I £.<r...R... r--:> r--.= ,;;,.,; 

':5, I n 1'1.... 6 l:fMiZ- r....f '~ I G...-fl.. I'-'- ~~ t-..l I~ ~t\'1S"' 

5/-zi1"r7 . 7 tJ I~ I~ l .:~ .fl ~ r-l t~ ~~ ,....., ~<:> 

sh.'i /~., 8 
~~ r-l .~ ,..__) r--.l (~ 

·~ N ~o9-

s/3o(q1 9 ,_1 ,_) ,._) ,._) ( £t--.ll..... ~~ rJ :--) .,....., oq~ 

shrl~1 10 qA, I"'~ "A, r!'IF 1A. 3rJf' I A 3t-lf' 'i:A, z ,sf ~~~-. -z-rJfJ" ,A Ulf' to A fo/'0 ~"" 
CommentS: 

-KEY: AS= AT SURFACE N- NONE EMR ~EMERGENCE A= ALIVE De DEAD NF- NOT FOUND 
REP • REPLICATE COND = CONDUCTIVITY ALK =ALKALINITY AMP= AMPLEXUS r 

TEMP - TEMPERA 11JRE HARD • HARDNESS. YTC • YEAST/ TitOUT CHOW/CEROPHYLL 

L-' t..e.J.t. 
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Environme .. ~al science & Engineering, Inc. 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

Page: 
ESE QA Form: 097A 

Effective: August 1994 

SUBJECT: TOXICITY TEST DATA SHEET 

~lient: { ?:..Y-1 .? u..Je.'QJ en Project Number: 3\ q-o::z_s :.OtGO 
T e s t M a t e r i a 1 

See Page of Saml'le Receipt Log 
Test Material Information 

T e s t A n i m a 1 H i s t o r y 

T e s t c o n d i t i o n s 

[ 1 Preliminary 
[')! Definitive 
[ 1 Screening 

[>} Static ( ] Flow-through 

Duration : 10 do~ S 

Species : (i _1.. · 1 ""H1.<::. Lighting : KJ Fluorescent [ ] Incandescent 
.Batch Number : '17-'3'( : Photoperiod: ___j(o hr Light: ?;- hr Dark 
Age 1 Life stage : --,7~'~r,~~~T~lrl~~~~C~~~,o~---------
Date Acclimation 1 Maintenance Began : Sf~ll~~ Test Container Dimensi~t ~L x ~W x ~H 
see Page l 'lO of_w ef-k hnX' +fc.ld•OO Log Test Solution Height : lp. ~ Clll 

tor raw data. ~ Test Containers : [ 10l)en [')(jcovered 
~~M:o:r~t:a:l~i~t~y~(~\~)_:4:8TH:r:s~·p:r~l~o=r~t=o~t=e~s:t:in:g:::~:L::\::~~\~I Test Container Volume : ~~ Litera 
II" ' Diluent Volume : QJ5S Litera 

Salinity (ppt) Test Area Used Temperature {C) 

~ +1- \ o()fl +1-
Reps 1 Concentration 
Animals I Replicate 

: s­
~----~~=-~-----------1 

Protocol Followed: 

concentrations Based on: [ ] A. I, f)l..J w .M. I container composition: £p<J Glass ( ] Plastio 

Test concentrations: (Units • \ ): Control 

Amount ~.\u.\{'0 A'lided (mU: 

Amount Test soil A4ded fv-IU: 9f1.A- ,oe> tc0 teo 1e0 ro 1co ,co reD tCO 1co , e:.o (CJ0. 

Additional Observations: 
-----------------------------------~.~·r .... 

Date: Data. 

FORM: So 94 
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r 

. ---- ! 

- ------------ -- --- ---

A VTEX FIBERS 
ROY F. WESTON PROJECT AMP!llPODS 

QST PROJECT 131!1722.5.0100-3100 

App~ndix C: Chironomus tentans Sediment Toxicity Test Raw Data 



AR301047AR301047

Avtex Fibers--Hyalella growth with reference 
File: a:\avtex.h5 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE 1 OF 2 .. Ho:Control<Treatment-·· · 
------------------------------------------------------------------------

TRANSFORMED MEAN CALCULATED IN 
GROUP· IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ------------- -- ---------------·-- -------

1 Reference 0.180 0 .. 180 
2 45 0.170 0.170 0. 623 
3 606 0.138 0.138 2.606 " 4 44 0.000 0.000 11.037 * 
5 403 0.171 0.171 0.537 

Dunnett table value = 2.25 (1 Tailed Value, PE0.05, df~30,4) 

Avtex Fibers--Hyalella growth with reference 
File: a: \avtex·. h5 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of -DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -------------------- ------- _,_- ---------------------- --------- --------------· 

1 Reference 8 
2 45 8 0.037 20.4 O.OlO 
3 606 8 0.037 20.4 0.0~ 4 44 8 0.037 20.4 0..1 
5 403 8 0.037 20.4 0.0 

' 
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~vtex Fibers--Hyalella growth w_ith reference 
>ile: a:\avtex.h5 - ~Transform: NO TRANSFORMATION 

----------~--------------
ANOVA TABLE 

JOURCE MS F 

let ween 4 0.182 0.045 42.752 

a thin (Error l 35 .0.(}32. 0.001 

7otal 39. .... · ·.-· o..; 219. 
. ---------------- -·--- --·----~-- ------ ..;., _____ ...,-- ---- -~------- --------·-------- ----:..---------

Critical F value = 2 •. 69. ( o. o 5, 4, 3 o) 
Since F > critical .F __ REJECT Ho: All equal 

• 
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Avtex Fibera--Hyalella length with reference 
File: a:\avtex.l5 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE 1 OF 2 . Ho:Control<Treatment 
--------------------------------------------------------------------

TRANSFORMED MEAN CALCULATED IN -
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

1 Reference 
2 ~- 606 
3 608 

Dunnett table value = 2.03 

2.988 
2.625 
2.875 

2 .. 988 
2.625 4.033 * 
2.875 1.252 

(1 Tailed Value, P=O.OS, df=20,2) 

Avtex Fibers--Hyalella length with reference 
File: a:\avtex.lS Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of --DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL -FROM CONTROL 
----- -------------------- ------- ---------------- ------- ···------·--------

1 Reference 8 
2 606 8 0.182 6.1 0.362 
3 608 8 0.182 6.1 0.112 

---------------------------------------------~ -·----------------------------~-
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• 

.. 
vtex Fibers--Hy~lella le:r;:~gth w::i.t:h. rg_:l;~r_e.n~_e __ -·-····-· 
ile: a:\avtex.l5 Transform: NO TRANSFORMATION 

. ANOVA TABLE 
------------------------------------------------------------------------------

::JURCE . ss MS F 
:------------------.------,------------------------

etween 0 •. 55.1_ __ · _0 .275 8.521 

ithin (Error) 21. 0 ._679 .-. -· 0. 032 
---------------------------------~-"":'-----~~---... ~---c-.------~----------------------
:>tal 23 ...... 3.~230 ... 

Critical F value = 3.47 .. (0.05,2,23.) 
Since~--F· > Critical F REJECT Ho: All equal 
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Avtex Fibers--Hyalella growth with reference 
File: a:\avtex.hS Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE l OF 2 Ho:Control<Treatment 
------------------------------------------------------------------------

TRANSFORMED MEAN CALCOLATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------ ------- ·-·----

l Reference O.l80 O.l80 
2 45 O.l70 0 .l70 0. 6l3 
3 606 O.l38 0 .l38 2.606 * 
4 44 0.000 0.000 ll. 037 * 5 403 O.l7l 0 .l7l 0.537 

-------------------------------------------------------------------------- ~- -· 
Dunnett table value ~ 2.25 (l Tailed Value, P~0.05, df=30,4) 

Avtex Fibers--Hyalella growth with reference 
File: a:\avtex.h5 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

l 
2 
3 
4 
5 

Reference 
45 

606 
44 

403 

8 
8 
8 
8 
8 

0.037 
0.037 
0.037 
0.037 

20.4 
20.4 
20.4 
20.4 

O.OlO 
0.043 
O.lflA_ 
0.0~ 

----------------------------------------------------------------------------------
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.vtex Fibers--Hyalella growth with reference 
ile: a::\avtex.h5 .. :..._:_xransf.orm: NO TRANSFORMATION 

ANOVA TABLE 
·-~------ ----· --------------------------------

OURCE DF . ss MS F 
-~.------------- -------------------------------

etween .~~~-Q._Q45 42.752 

ithin (Error) 35 0. 037 .0. 001 
----- -·---------~--- -·---------- ---- --"":'-- ----------..-----

a tal 39 0.219. 

Critical F value = 2.69 (0.05,4,30) 
Since . F > Critical F. REJECI' .He: All equal 

• 



AR301053AR301053

Avtex Fibers -- Hyalella azteca survival with reference 
File: a: \avtex. h6 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------ -----~ -------· 

1 reference 10.000 10.000 
2 control 9.250 9.250 1.056 
3 45 8.750 8.750 .1. 761 
4 402 9.875 9.875 0.176 
5 607 9.125 9.125 1.232 
6 44 0.000 0.000 14.086 * 
7 606 5.250 5.250 6.69l * 
8 605 9.750 9.750 0.352 
9 - 403 9.750 9.750 0.352 

10 608 4.375. 4.375 7.923 * 
Dunnett table value ~ 2.48 (1 Tailed Value, P~0.05, df=60,9) 

Avtex Fibers -- Hyalella azteca survival with reference 
File: a:\avtex.h6 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 
------------------------------------ ------------~--------- ------------------------

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROtJP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CO::e 
----- -------

_, _______________ ------- --------
1 reference 8 
2 control 8 1. 761 17.6 -o. 750 
3 45 8 1.761 17.6 1.250 
4 402 8 1. 761 17.6 0.125 
5 ~c607 8 1. 761 17.6 0.875 
6 44 8 1.761 17.6 10.000 
7 606 8 1.761 17.6 4.750 
8 605 8 1.761 17.6 0.250 
9 403 8 1.761 17.6 0.250 

10 - 608 8 1. 761 17.6 .5. 625 -------------------------------------- ____ .. ____________________ ------------------

r 
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,vtex Fibers -- Hyalella azteca survival with re!~rence 
'ile: a:\avtex.h6 'Transform: NO TRANSFORM 

ANOVA TABLE 
-------------------------------------

- DF ss MS 
---- "'T---- -----~------ ~--- ------------------------ --~----------- --- __ _, __ ------- ---------- -· 
etween 9 801.862 89.096 44.193 

"i thin (Error) 70 141.125 2.016 

otal 79 . - ,_ 942.987 
------------~-------------------~----------------------------------------------

Critical F value= 2c.04 (0.05,9,60) 
Since _ F > .Critical F REJECT Ho: All equal 

r 
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Avtex Fibers--Hyalella growth (length) 
File: a:\avtex.l2 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------- -------

1 Control 3.000 3.000 
2 45 3.038 3.038 -0.996 
3 405 3.150 3.150 -3.984 
4 44 0.000 0.000 79.684 * 

Dunnett table value = 2.17 (1 Tailed Value, P=0.05, df=24,3) 

Avtex Fibers--Hyalella growth (length) 
File: a:\avtex.l2 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of -- DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- --------------------- -------- ---~-------- ------ --------- -----------~ 

1 Control 8 
2 45 8 0.082 2.7 -0.038 
3 405 8 0.082 2.7 -0.150 
4 44 8 0.082 2.7 3.0 

r 
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r 

17tex Fibers--Hyalella growth (length) 
ile: a: \avtex .12 -Transform: NO TRANSFORM 

ANOVA TABLE 

:>URCE DF -·- ss MS F 
--------------.-------------------------------------------------------------------------
_=otween 

ithin (Error) 

3_ 

28 

31 

56_.371 

0.159 

18.790 

0.006 

3314.197 

--------------- --------0--~-~~~-=-~-~~--~-. ------· -.--~---- .----------------------------.-------

Critical F value = ·.2. 95 (0. OS, 3, 28) 
Since . F ·:> Critical F . REJECT Ho: All equal 
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Avtex Fibers -- Hyalella azteca growth (length) 
File: a:avtex.l1 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatmen-
------------------------------------------~----------------------------

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------ ------ .. --~-

1 control 3.013 3·. 013 
2 404 3.475 3.475 -6.509 
3 407 3.263 3.263 -3.518 
4 402 3.300 3.300 -4.046 
5 607 3. Ol3 3.013 0.000 
6 410 2.988 2.988 0.352 
7 60~ 2.625 2.625 5.453 * 
8 605 3.225 3.225 -2.991 
9 403 3.013 -3. 013 -0.000 

10 608 2.875 2.875 1.935 

Dunnett table·value = 2.48 (1 Tailed Value, P=0.05, df=60,9) 

Avtex Fibers -- Hyalella azteca growth (length) 
File: a:avtex.l1 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 
---------------------------------------------------------------------------------------

NUM OF Minimum Sig Diff % of DIFFERE. 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CO ~ 

----- --------------------- ------- ----------------- ---------- --------- -
1 control B 
2 404 8 0.176 5.8 -0.462 
3 407 8 0.176 5.8 -0.250 
4 402 B 0.176 5.8 -0.288 
5 - 607 8 0.176 5.8 0.000 
6 410 8 0.176 5.8 0.025 
7 606 8 0.176 5.8 0.387 
8 605 8 0.176 5.8 -0.212 
9 403 8 0.176 5.8 -0.000 

10 608 8 0.176 5.8 0.137 

• 
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vtex Fibers -- Hyalella azteca growth (length) 
ile: a: avtex .1~ Transform: "NO TRANSFORMATION 

ANOVA TABLE 

JURCE DF. ' ss MS F 
------------------- ---------~~--~ ------------- _ _._ --------- ___ , __ -----------------------------
~tween .:_ 9 4.240 0.47~ 23.327 

ithin (Error) 70 L4H 0.020 

Jtal . 79 . 5.654 

Critical F value = 2~04 (0.05,9,60) 
Since .F >Critical F REJECT He: All equal 

• 
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r 

9 
~0 

403 
608 

8 
8 

.0.048 
0.048 

25.8 
25.8 

0. 014 
0.037 

--------------- ----~--~--------- --------------------- ----------·- ------- -~ -----------

Avtex Fibers--Hyalella growth 
File: a:\avtex.h4 Transform: NO TRANSFORMATION 

' 
ANOVA TABLE 

-------------------------------------------------------------------------------
SOURCE DF ss MS F 
------- ---------------~-- -------------------------------------------------------------
Between 3 0.2~~ 0.070 ~80 .. 22~ 

Within (Error) 28 0.0~~ 0.000 
---------- -----~-- -------------------------------_ _:.----- ------------------------
Total 3~ 0.222 

Critical F value.~ 2.95 (0.05,3,28) 
Since F > Critical F REJECT Ho: All equal 

Avtex Fibers--Hyalella growth 
File: a:\avtex.h4 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - TABLE ~OF 2 Ho:Control<Treatment ~ 
--------------------------------------------------------- _, __ -----------------

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

~ 

2 
3 
4 

Control 
45 

405 
44 

Dunnett table value ~ -2.~7 

0.~85 

0.~70 

0.203 
0.000 

0.~85 

0.~70 

0.203 
0.000 

L5~7 

-~.770 

~8.7~0 * 

(~ Tailed Value, P~0.05, df~24,3) 

Avtex Fibers--Hyalella growth 
File: a:\avtex.h4 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- -----~~- ------------- ------- ------------------. ---~---- -------------

~ Control 8 
2 45 8 0.02~ ~1.6 0.0~5 

3 405 8 0.02~ ~L6 -a. 
4 44 8 0.02~ ~1.6 0. 
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<rtex Fibers- -, Hya1e11a azteca growth 
ile: a: \avtex.h2 .Transfo:rnt: NO TRANSFORMATION 

ANOVA TABLE 
---------- 7"---- ----·-~~ ------------------------------------------------------

)URCE DF ss MS _F 
' ------------------ -----·-----------~------ --;--------------- ------------------------------

~tween 9 --0.301 0.033 22.627 

ithin (Error) 70 .0--1.04-- - 0.001 
-----------------------------------------------------------~------------------
:>tal 79.' 0 .4.05 

Critical' F value = 2~ 04 TO. 05, 9, 60) 
Since - ·F ->-- Critical F -REJECT Ho: All equal 

Ttex FiberS_ -- Hyalella a2n::eca gr9.\\lth 
ile: a:\avtex.h2 Transfo:rnt:'No TRANSFORMAT-ION 

DUNNETT'S TEST Ho: Control<Treatment. 

'-OUP 

4 
5 
6 
7 
8 
9 

10 

IDENTIFICATION 

control 
404 
407 

'-402, 
607 
'410 

'' '606 
-605 

- ,403 
-60S 

TRANSFORMED 
- ---MEAN 

0.185 
0.340 
0. 28.9 

.,0.249 
0.181 
0.180 

, ' 0:138 
- _______ (L21B 

- .. -.. 0.171_ 
0.148 

MEAN CALCULATED IN 
ORIGINAL UNITS T STAT SIG 

0.185, 
0.340 
0.289 

'0.249-
0.181 

----:-o .1so 
0.138 
0.218 

.0 .171 
0.148 

-8.058 
-5.394 
-3.314 

0.195 
0.260 
2.469 

-L690 
0. 715, 
1.950 

_ unnett table value -=-- :2"48 (1 Tailed Value, -p;,o .05, dfa60, 9) 

vtex Fibers -- Hyalella azteca growth 
ile: a:-\avtex.h2 Transfo:rnt: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 
, , , 

----------------- ---------~~--~----------------~-

!<OUP 

1 
2 

• 7 
8 

- IDENTIFICATION 
NUM OF 

-REPS-

control 8 
'404 8 
407 8 
402 8 
607 8 
410 _ _ _ ___ a 
606 8' 

-605 __ , ____ _a-

Minimum Sig. Diff 
(IN ORIG. UNITS) 

% of DIFFERENCE 
CONTROL FROM CONTROL 

__ o.M-_s_ 25.s 
0.048 25.8 
0.048 25.8 
0.048 25.8 
0 .• 04-8 25.8 
0.048 25.8 

--- 0 __ QA_a____ --- 25 . 8 

-0.155 
-0.104 
-0.064 

0.004 
0.005 
0.047 

-0.033 

'--------~----------------------------- -------------- -------- ------
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Avtex Fibers--Hyalella survival · 
File: a:\avtex.h3 Transform: NO TRANSFORM 

ANOVA TABLE 

SOURCE DF ss MS F 
------------------------------------------------------------------------ -·-----~ 

Between 3 491.594 163.865 100.015 

Within (Error) 28 45.875 1. 638 

Total 31 537.469 
-------------------------------.------------------------------ ------------------· 
Crit~cal F value= 2.95 (0.05,3,28) 
Since F > Critical F REJECT Ho: All equal 

Avtex F~bers--Hyalella survival 
File: a:\avtex.h3 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------ -------

1 Control 9.250 9.250 e 2 45 8.750 8.750 0.781 
3 405 9.125 9.125 0.195 
4 44 0.000 0.000 14.453 * 

Dunnett table value = 2.17 (1 Tailed Value, P=0.05, df=24,3) 

Avtex Fibers--Hyalella survival 
File: a:\avtex.h3 Transform: NO TRANSJ?'ORM 

DUNNETT'S TEST TABLE 2 Op 2 Ho:Control<Treatment 

NUM OF Minimum Sig.Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- --------------------- ------- ---------------------- ------- -- -------------

1 Control 8 
2 45 8 1.389 15.0 0.500 
3 _:__405 8 1.389 15.0 0.125 
4 44 8 1.389 15.0 9.250 

---------------~-------------------------------------~--------------------------

Avtex Fibers -- Hyalella azteca survival 
File: a:\avtex.h1 Transform: NO TRANSFORMATION 

r 
ANOVA TABLE 
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:JURCE DF ss MS F .. ----------------- ----·---------- ------------ --~~----------~--------~-------
~tween - 9-- . -- .. 3:L5 .. 450 35.050 :L9.093 

(Error)· 70-- --1.28.500 1.836 
---------------------------------------------------------------------------------------

::Jtal 79 443.950 
------------ -·--- -- ---·--- ----- --~- ---------------------------------------------------------
Critical F value= .2.04 (0.05,9,60) 
Since .. F > Critical F REJECT Ho: All equal_ 

.rtex Fibers -- · Hyalella az_tecasurvival_ 
Lle: a:\avtex.h1 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 
-.--..;. -~- .... --- ----- -------~---··-·---~,..;;.,-='"""----·-------'-~-------------·--- ---:---------- ..!._ 

TRANSFORMED MEAN CALCULATED IN 
'{OUP . -··IDENTIFICATION - MEAN . ·oRIGINAL UNITS T STAT SIG 

--------------- __ .... ------- -- --------~------- -- ·---- ---------------- ------
1 
2 
3 
4 
5 
6 

·control. 9.250 
404. .1.o. cio.o 

... )til2-.~~-~. 8 7 5 
402 9.875 
607. _,$1.:145 
·uo.· :LO.ODO 

- -- - --.-,----

9.250 
__ ... o...o.oo 

9. 875 . 
9.875 
51.125 

-l.107 
-0.923 
-0.923 

606 5. 250 
605 . 9.750 
403 -9-750 • 

IO.OOO 
5.250 
9.750 
9. 750 

0.185 
-l.:L07' 
5.905 * 

-0.738 
-0.738 

10 ---~jolJ8 4. 313 4 .. 375 7.:L96 * 
-------- ----·--------- -----_--:--·--~~----::-------------.-. -_--:-~-~~--~----------- ------------- __ ...;_ 

.mnett: table value = 2 •. 48 (1 Tailed Value, P=0.05, df=60,9) 

v-tex Fibers Hyalella azteca ·surv-ival. 
ile.: a :·\avtex. h1 Tra.I;lsform: NO TRANSFORMJi'riON 

DUNNETT'S.TEST .. TABLE 2 OF 2 Ho:Control<Treatment 
------------,---------- ---·---------~------------------ ---':""~----- -------------------

NUM OF Minimum Sig Diff % of DIFFERENCE 
ROUP .. IDENTIFICATION REPS . • (IN ORIG. UNITS) CONTROL FROM CONTROL 

- -- - - - --- --- ------"-,..._-..,.. -,...~_..,..----,- - - ___ " ___ _ 
- ------ -' ----------~-----~-

1 c=t=l 8 
2 404 .. lL.. ··-~-----L~80 :L8.2 -0."750 
3 .ll-0.2 _____ 8. 1.6.aD-... .l8 .;! -o .625 
4 402 8 L680 18.2 -0.625 
5 --~~6.07 8 1.680~~.... 18._2 O.:L25 
6 '110 .·.:..a.. . -~·-·-· L 6JiQ_. 18.2 -0.750 
7 6 0 6 8 1. till 0 18 . 2 4 . 0 0 0 
8 go.s. .a................ . ._L.6ao :L8 .. 2 -o.5oo 
9 . 403 ... 8... . .. _,"L.6:8Q 18.2 -0.500 a · 608 8 . .1-680. :L8.2 4.875 .. ---------- ---------:-----~------·--~------ _______ ...,.. __________ -------- -.-":"'.---- -------

r 
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Eavlronmcntal Science & Eaginccring. Inc. 
Toxicology Dcpanment 
Galnc:sville, Florida 

QA FORM: __,_.ot ...... zc'----

' 
EFFECITVE: ___ __;_ 

SUBJECT: TEST ORGANISM GROWfH 

SPONSOR: E""'i ,::: \)..'>'CS~ SA.MPLEID: tics-
PROJECT NUMBER: 19'72-25""- or--=> TEST SPECIES: !...\-, l 

ORG REP Length ORG RE. Length ORG REP Leogth ORG REP Length 
# (mm) # p (mm) # (mm) # (mm) 

1 A Z-4 I B 3..3 I c 3.$"' l D 3,(, 
'2- _3d 2. 2.4 z.. 3.'2. 2 3.2 

_ _1 .sss- 3 3.2- J 3.3 3 3.o 

"' l· I L.( 2.~ "1 3./ "\ 3.] 

5 z.'l s 2.8 s 3, 'Z. s 3,3 
(. 3.o c.. 2.9 Co 3,1 b 3-.o 

7 3.'2- I 3l-j 7 z. 9 I 3.'-f 
~ 2.2- ~ 2.8' ~ '4'1 S( Z,1 
- ~ '1 3.1./ ~ c. ;?,r;--
- -- ,o J,o - - lO :S.c 

AVERAGE 3.0 AVERAGE 3-( AVERAGE 3/Z.. AVERAGE 3/Z. .. 
STD.DEV. o::n STD.DEV. o.z.'i STD.DEV. 0.'2o STD.DEV. o.Z-'1 
RANGE oz.~- :3S RANGE '2.'6-3.'1 RANGE 

I z.'i-3. S'" RANGE I z.'i- 3.<.. 

1 E J.o ( F :I-'1 { G 3.1 I H 3,'2. 

1.. 2..{ '2. J,f '2. 3.o 2 3. I 
3 ~~ s 3.( 3 3."1 3 3-Lf 
'-\ 3-1.. '1 3.:2- '1 3.~ "\ 3.o 

s 1..o <;: 3. '2- s 3.3 s 3.1{ 

r. 3-o l.o 3,0 c.. I. 3."1 (, 3,o 

., a.z. .., ;j, '3 '7 3,'7 ( '2.i 

':r 3.[ ~ 3.3 <&- 3-3 - -
q 3. 5" , 3.1 q ~0 - ..-

\'? 3.'-{_ tO 3.'-j tO .3.\ --
AVERAGE :;, I AVERAGE 3.2- AVERAGE 3.3 AVERAGE 3.1 
STD.DEV. Q.Z.2- STD.DEV. o.t'i STD.DEV. o.u. . STD.DEV. o.z.'l-
RANGE I :z.'- J.s- RANGE :3.0-3.'-1 RANGE 3.0-3:7 RANGE lz.ll-3.1.! 
Measuring Device: fv..~~ Calculator: f2..S--~ • Data By: ~ · Datc:!,h{~ Reviewed By: Date: 
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Environmental Science &. Engineering, Inc. 
Toxicology Department 
Gainesville, Florida 

QA FORM: ...Jt.OiuZCs._ __ _ 
EFFECilVE: ____ _ 

SUBJECT: TEST ORGANISM GROWTH 

SPONSOR: R......, r::: ~ SAMPLEID: 4s-
PROJECT NUMBER: 3 I "1'1 'Z-2-.5""-or...O TEST SPECIES: \A-, a.z...kc_c.;... 

ORG REP Lengtb ORG RE Lengtb ORG. REP Length ORG REP Lengtb 
II (mm) # p (mm) # (mm) II (mm) 

I A Z..'l I B 3.1 . I c 1.o I D '2..'1 
'2.. 3,o "2... 3.0 '2. z.&- 2._ 2.3 

3 3,o 3 .3,2 3 3.'1 3 3.s-
'-\ 3."1 '-\ 3,'l '-\ ;3.2 "( 3,o 

5 3."2.. s 3)1 s :3,0 r.:'~s 3.2. .. 
(, J.o Co z,:> r..· 3/Z- c. 3.0 

I 3.3 I 3-o -, S,"f l 3,<., 
- - ~ 2S"" ~ 2.7 ~ Z.7 
- - OJ 3, ( a. 2f' ~ 3.2. - - to 3,0 \0 3,3 tO :Z..'i 

AVERAGE 3, I AVERAGE 3.0 AVERAGE 3.1 AVERAGE 3.0 
STD.DEV. 0.2-\ STD.DEV. (l. :31 STD.DEV. o,U# STD.DEV. 0·3'1i 
RANGE 1..'!!'-3."1 ·RANGE Z.S'-3. 'f RANGE 7.'7- J,<.{ RANGE z.s-3.1. 

l E 2,8 l F 3,f I G .3..h l H 3-7 
2 2,.9' '2.. :J-0 7... z.g 'L 3.Z 

3 .3.0 3 . 3.~ 3 .3,o l z..~ 

y 2. • .Cj '-\ .3.'2.. '-\ .z..'l "\ 3. ( 

s 2..€( <; 3,o S" 3.\ s S.'Z. 
(, 3;/ (, 2.1 b . 3..o Co 3,3 

I '2.,(:, I 3.'-f I 3. I I 2..&' 

·<6 3.0 ~ Z.'l 'l z.~ - -. 

- - 0, z..o - ~ --
- - tO z8 -· _. -

AVERAGE 2-9 AVERAGE J,O AVERAGE 3.1 AVERAGE 3.\ 
STD.DEV. o,Lio STD.DEV. o.•fl- · STD. DEY. O<Z.'1 STD.DEV. o.:!,...-
RANGE 7.,1.,- ;..1 RANGE z.o-:;.$" RANGE z.l!- J.«. RANGE 2.1.- 3."7 

Measuring Device: !Y-<~k- Calculator: ll~~ 

r Data By: ~ Date: (.. 1<-~('1'") Reviewed By: Date: 

' -

'---------~----··-· 
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EXECUTIVE SUMMARY 

ROY F. WESTON 
A VTEX FIBERS EARTIIWORM TESTS 

QST PROJECT #3197225-0100-3100 

Whole soil toxicity tests were conducted at QST Environmental Inc. in Gainesville, Florida, with 

the lumbricid eanhworrn, Eiseniafoetida, on samples collected from the Avtex Fibers Superfund 

Site, Front Royal, Virginia. The effect criteria for the toxicity tests were survival and 

bioaccwriulation potential. A total of five site soils, one field reference soil, and two laboratory 

control soils were used in the toxicity tests. After 14 days of exposure no sub-chronic toxicity was 

noted in any of the samples. There were no significant differences (P=0.05) in the survival of 

Eisenia foetida between the laboratory control soils and the field reference soil from sample station 

I 1-215-00501. There were no significant differences (P=0.05) in the survival of Eiseniafoetida · 

between the laboratory control soils and the reference soil when compared with survival in the site 

samples. After the 14-day sub-chronic exposure period, the eanhworrns were held in the test 

samples for an additional 14 days to determine the bioaccumulation potential for selected site 

contaminants. No chronic toxicity was noted throughout the 14-day exposure period. Frozen 

Eisenia foetida tissues were sent to Roy F. Weston, Inc. for chemical analyses. Percent organic 

matter content of the site soils used in the toxicity tests ranged from 3.8 percent (sample 11-215-

00502 from the wetland area) to 29.4 percent (sample 11-215-00506 from the fly ash pile). 

• 

2 
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1.0 INTRODUCTION 

ROY F. WESCON 
A VTEX FIBERS EARTHWORM TESTS 

QST PROJECT #3197225.{)100-3100 

Whole soil toxicitY tests were conducted at QST Environmental Inc. (formerly Enviroiuneqtal 

Science & Engineering, Inc.) with soil samples 'collected from the Avtex Fibers Superfund Site, 

Front Royal, Virginia, to determ~e the relative toxicity and bioaccurnulation potential of the 

contaminants in the test samples. The test organism used for soil tests was the lumbricid 

earthworm, Eisenia foiiida. The effect criteria for the toxicity tests were survival and 

bioaccumulation potemial. Growth was also measured as wet weight in milligrams .. 

The tests were conducted following ASTM Guideline E 1676-95, EP A/600/3-88/029, Roy F. 

Weston, Inc. protocols, and QST in-house standard operating procedures. All of the original raw 

data pertaining to this study are rnaimainedat QST; 404 SW !40th Terrace, Newberry, Florida 

32669~30DO. · --- --

2.0 MATERIALS AND METHQDS 

2.1 TEST SAMPLES 

Test soils were collected as grab samples from the Avtex Fibers Superfund Site by Roy F. Weston, 

Inc. personnel on May 15, 1997, and were received at the QST laboratory on May 17, 1997. The 

test samples, identified as 11-215-00501 (reference), 11-215-00502, 11-215-00503; I 1-215-00504, 

11-215-00505, and l!-215.00506,"were tollected-fromthe reference area, wetland area, 

emergency pond, PCB area, treatment plant and fly ash area, respectively. Samples were received 

in quantities ofapproxunately 5 gallons each in a five gallon pail. Additional soil samples were 

received in 8 ounce· glass jars and used for percent organic matter .determination. Upon receipt, the 

pails were opened and the cements checked against the chain-of-custody sheets to ensure that all the 

recorded samples were present. The temperarure of the samples was then measured. Any 

observations made-during the sample receipt and log-in ·operations were recorded-in the sample 

· receipt logbook: Chain-of-cusroqy and other traffic informatiot!pertaining to the samples are 

presented in Appendix A. Laboratory control soil for the earthworm bioassays was artificial soil 

comprising 10% sphagnum peai (Alachua County Feed and Seed Store, Gainesville, FL), 20% 

5 
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ROY F. WESTON 
A VfEX FIBERS EARTI!WORM TESTS 

QST PROJECT K3197225.0100-3!00 

kaolinite clay, and 70% grade 70 silica sand (both from Feldspar Corporation, Edgar, FL). Two 

laboratory control soils were used in the toxicity tests. All samples were stored in a refrigerator at 4 

± 2 "C prior to use and during the testing period. The tests were initi~ted on May 19, l9Cn, within 

48 hours of sample receipt. 

2.2 TEST ORGANISMS 

The earthworms; E. foerida. used in the to;<:icity tests were obtained from- Carolina Biological 

Supply Company (Burlington, North Carolina). The test organisms were > 60. day old adults, 

weighing between 300 - 500 mg each, and fully c!itellate at test initiation. All organisms were 

obtained from the same culture. The supplier's breeding and holding conditions were similar to 

those of the testing conditions therefore, the earthworms were held <24 hours prior to use in the 

toxicity tests. 

2.3 MOISTURE FRACTION DETERMINATION 

Upon receipt of the soil samples. a 20 gram sub-sample of each site, reference, and laboratory 

control soil was removed from the receiving containerancf placed in a dried, preweighed,­

numbered aluminum pan. The sub-sample was dried in a Blue-M oven at 100 •c for approximately 

24 hours. The final dry weight (x) was subtracted from the initial wet weight (y) of the sub-sample 

and divided by the sub-sample weight (20 grams) to obtain the moisrure fraction of the soil 

(equation: y-x grams/20 grams). 

2.4 WATER HOLDING CAPACITY DETERMINATION 

Sub-samples ( 10 grams) of the dry soils were placed in a 30 mL beaker, and an equal weight of 

deionized water was adcfed and mixed into a slurry. A crepe paper fllter, folded into quarters, was 

placed in a plastic funnel and evenly hydrated with deio!tized water. The weight of the funnel and 

hydrated paper was measured (x grams). The funnel was then set on a beaker and the soil slurry 

poured into the funnel; a minimal amount of deioitized waier was used to lightly rinse any 

remaining soil from the beaker and stir rod. Aluminum foil was placed over the funnel and the 

system was allowed to drain for approximately 3 hours at room temperature. The final weight of 

6 
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ROY F. WESTON 

{1. VTEX FIBERS EARTIIWORM TESTS 
QST PROJECT #3197225.0100-3100 

the funnel was measured (y grams) and the water holding capacity was determined (equation: x 

gr~·ygrams), .... _ ... . ......... . 
' 

2.5 IIYPRATION OF SOILS 

Test soils were hydrated to 75 percentof their water holding capacity with deionized water prior to 

use in the toxicity tests:lhe amount of deionized water added to each individual test soil was 

determined according to the following equation: 

Hydration water to be added (mL/100 g) = 1HW. EHW 
. . . 

THW (total hydration water desired, mL/100 g) = 
PHYD x [(PAS x WHC, + (PWS x WHCJ] 

EHW (existinjfhydration water, mL/100 g).=' 
[(PAS x MF..) + (PWS x MF0 )] x 100 

where PHYD = proportion of hydration required (e.g. 0.75) 
PAS = proportion of artificial soil in test soil (e.g .. 0.5) 
WHC, = water holding capacity ofthe artificial soil in mL/100 g 
PWS =proportion of waste sample (dilution) in the test soil 
WHC. = water holding capacicy of the testsample in inL/100 g 
MF" = moisttfrHfa'ction of the artificial soil . 
MF. = 'moisrute fraction: oflhe test sample 

Soil samples with excess moisrure content were allowed to air-dry at room temperature prior to use 

in the toxiclt)' tests. 

2.6 TOXICITY TEST DESIGN 

The Eiseniafoetida tes!S~were 14-day survival bioassays with an additional 14-day exposure for 

bioaccumulation potential determination using test soils from .the Avtex Fibers Superfund Site 

sample stations referenced above. The site, reference, and laboratory control soils were used 

without dilution. Approximately 1,400 grams of a thoroughly homogenized soil, fiydrated to 75 

percent ofitS watefholding capaCity' were placed into each of tliree replicate test chambers 

(labeled replicate A, Band C). The test chambers used were 3.78 L glass jars covered with a 

plastic sheet with air holes on top to allow for air exchange. To initiate the tests, 70 worms were 

7 
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ROY F. WESTON 
A VTEX FIBERS EARTiiWORM TESTS -·­

QST PROJECT #3197225-0100-3100 

randomly selected, weighed, and loaded on top of each replicate test, field reference, or control 

soil and allowed to burrow into the soil. The worms in each exposure jar were then observed for 24 

hours for any unusual behavior (e.g. lack of burrowing, inactive posture on surface) and . 

pathological symptoms (e.g. hemorrhagmg, swelling, elongation). The tests were conducted at 

room temperature, 20 ± 2 °C, with a daily photoperiod of continuous laboratory illumination (520 

Lux). Test temperature was measured continuously by placing the probe of a Supco continuous 

temperature monitor into a temperature control jar containing 200 grams of hydrated control soil. 

Soil pH was measured on day 0 and day 28 by evenly mixing 5 grams' of test or control soil with 

25 mL of deionized water for 30 minutes. The pH was then measured using an Orion SA 290 pH 

meter equipped with an Orion 91-57 triode. 

At 7-day intervals, the contents of each replicate chamber were emptied onto a glass pan to observe 

and enumerate the test organisms. The worms were counted and observed for mortality, 

hemorrhaging, swelling, and elongation. The presence of eggs and/or y01mg in the tests soils was 

also noted. Earthworms were considered to be dead if they did not respond to a gentle mechanical 

stimulus (e.g. touch with a small spatula at the anterior end). The soils were rehydrate<\, when 

necessary, rerurned to the test chambers, and the worms reloaded on top of the soil. Test organismS · 

were not fed during the initial 13 days of testing, however, on day 14 approximately 21 grams of 

aged, ground alfalfa pellets (Alachua County Feed and Seed Store, Gainesville, FL) were added to 

each replicate test, refefence, and control chamber following organism observation. On day 28, all 

organisms were removed from the test chambers, observed, counted, and weighed. The organisms 

in each replicate were cleaned and kept on wet filter paper in Ziploc® bags for approximately 24 

hours to purge their gut contents. 

After depuration, the earthworms were prepared for shipment to Roy F. Weston, Inc. for chemical 

analyses. Test organisms from each replicate sample were cleaned and placed together in 8 ounce 

amber glass jars, labeled with the sample identification number, replicate number, date and 

sponsor's name, and frozen. The frozen samples were then shipped on dry ice under chain-of-

8 
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custody to Roy F. Weston, Inc. for chemical analyses. Chain-of-custody docwnentation and other 

traffic information are-provided in AppendiX A.- - -- -. 

2. 7 REFERENCE TOXICANT TEST 

A reference toxicant test using 2-chloroacetamide as the nifererice toxicant was performed · 
. . 

concurrently with the toxi~ity tests to determine the general condition of the earthworms used iri the . 

toxicity tests. The concentrations of 2-chloroacetamicJe, selected· for ihe reference toxicant test were 

0 (control), 8, 16, 32, 64-and 128 p.g/L. A stock solution of reference toxicant was prepared in 

dejonizec:l water and mixed with control soil to the desired concentrations. Ten E. foetida were 

exposed per control or reference toxicant concentration for 7 days without any replication. The 

reference toxicant tests were performed under the same conditions as the toxicity tests. 

2.8 DETERMINATION OF O:RGANic;: CON'lf'ENT 

The percent organic matter and moisture contents of the site and .fielc:l reference soils were 

determined using the guidelines in Standard Method for Determination of Organic Content in Soils 

by Loss on Ignition, (AASHI.O :O.Es.I.ONA TION: T 467c&GLS)l,l.I!Ples were oven dried at 110 oc to 

constant weight and then allowed to cool at room temperature . .Afiquots of the dry samples were 

then heated in a crucible for 6 hours at 440 + 10 oc; cooo!ed, and the percent organic matter 

determined by difference. 

3.0 STATISTICAL ANALYSIS 

Mean survival and growth data were eval.uated by a statistic;l.l.cpmparison of the Avtex Fibers 

Superfund Site samples with the reference and laboratory control samples using appropriate 

statistiCal procedures. Analysis of variance followed by the Duncan's Multiple Range Test 

(Snedecor and Cochran, 1980), and Durinett's t-test (EPA, 1988; Gulley and WEST, Inc. 1994) 

were used to determine statistical significance. The median lethal concentration (LCso). the 

concentration of reference toxicant Which causes 50 percent mortality of the test organisms under 

the specified conditions of exposure, was calculated using the Trimmed Spearman-Karber Statistical 

Computer Prdgral:n (Hamilton et. a!., 1977). 

9 
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4.0 RESULTS AND DISCUSSION 

4.1 \\'HOLE SOIL TOXICITY TEST 

ROY F. WESTON 

A VTEX FIBERS EARTIIWORM TESTS 
QST PROJECT #3197225.()100-3100 

Debris. including small stones and plant material, was removed from some of the soil samples prior 

to use In testing. Some indigenous earthworms were found in thesoil from sample station 11-215-

00501 and were removed during the sorting process. Test conditions, including lighting, 

temperature, and pH values remained at acceptable levels throughout the testing period. Test 

temperature remained in the range of 20 ± 2 'C throughmn the duration of the test. No pH 

adjustments were made for any of the samples used for testing. pH ranged from 4.0 (laboratory 

control) to.8 .. 3 standard units (11-215-00503) throughout tlie duration of the test (Table 1). Light 

intensity over the test area was measured to be 520 Lux. Copies of the relevant raw data pertaining 

to this test are provided in Appendix B. 

Survival data for E. foetida after the 14-day sub-chronic exposure period and subsequent 14-day 

bioaccumulation phase are presented in Table 2. After 14 days of exposure, survival of E. foetida 

in the site samples ranged from 99 percent (11-215-00501, reference) to 100 percent (the remaining 

five site soils). This indicated that the tests soils did not show any sub-chronic toxicity. Laboratory 

control survivorship was 100 percent. The 14-day survival of E. foetida in the laboratory control 

and reference soils was not significantly different (P .:S.,0.05) from survjval in any of the site soils 

(Table 2). 

·The bioaccumulation phase was not meant to determine survivorship, but rather to obtain adequate 

earthworm tissue for chemical analyses in all of the replicates. The additional laboratory control 

exposures were used to obtain adequate earthworm tissue to perform matrix spike/matrix spike 

duplicate analysis. Some mortality was observed in samples from the reference station (11-215-

00501) and the fly ash pile (11-215-00506) after the 28-day exposure period. The reference soil 

was clay-like in nature and the worms could not burrow into the soil, which may .have accounted 

for some of the observed monality. Soil from the fly ash pile loose and very dark in nature, and 

may have contained some intrinsic components which affected the earthworm growth. After the 28-

day bioaccumulation phase, survival of E. foetida in the site samples ranged from 91 percent (11-

10 
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215-00504) to 100. percent (remainder of site soils). Laboratory control and reference soil 

survivorship were 100 and 81 percent, respectively. The 28-day survival ofE.foetida in the 

laboratory control soil was notsignificantly different (P=0.05)from survivorship in any of the site 

soils. 

Growth of E. joetida was measured as wet weight in milligrams and ~onveJ:(ed to percent based on 

the initial weights. Average percentage growth of E.foetida in!heAvtex Superfund ·Site soils 

;:anged frptlL ,2,0J:>ercent ( 11-215-00506) to_ 43".2 percenf(ll-2E$-00505). Average laboratory 

control and field reference soil percentage growth were 40.4 and2.4 percent, respectively (Table 

3). Two .of the site. soils, 11-215-00504 and 11-215-00506, showed an overall reduction in growth. 

However, adequate mass of eartliworm tissue was available for chemical analyses even though 

some of the individual replicates showed a reduction in weight (Table 3). 

Behavioral observations recorded during the test included lethargy. At the end of the 28-day 

exposure period, there was egg and young productim1 in several of the exposure chambers. Copies 

of the relevant raw data and statistical reports pertaining to this test a.re provided in Appendix B. 

4.2 REFERENCE TOXICANT TEST 

The LC,0 of the reference toxicant test was determined to be 37.3 p.g 2-chloroacetamide/L with 95 
' 

percent confidence limits of 30.1 and 4'63 _p.g 2-chloroacetamide/L, respectively. The LC,0 value 

fell within the control limits ofreference toxicant tests. performed at QST, indicating that the 

organisms were healthy and within their normal sensitivityranges. 

4.3 DETERMINATION OF ORGANIC CONTENT 

Results of the percent organic matter artd moisture coilteiitdeterminations in the site and reference 

· soils are presented in Table 4. Total organic matter in the site soils ranged from 3..8 (11-215-00502) 

percent to 29.4 percent (11-215-00506)"Moisturecontent in the- site soils ranged from 14.6 (11-

215-00501) percent to71.1 percent (11-215-00503)0'able 4). 

11 
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Under the conditions of the study no sub-<:hronic toxicity was noted in any of the .site, field 

reference; or laboratory control soils. There were no significant differences (P<O.OS) insuivival 

of E. foetida berween the laborato~ control soil, the field reference soil, and any of the site soils 

collected from the Avtex Fibers Superfund Site, Front Royal, Virgiitia. Adequate mass of E. 

foetida tissues were available for chemical analyses in all of the soil samples. Percent total organic 

maner in the site soils used in the toxicity tests ranged from 3.8 to 29.4 percent. 
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Table 1. pH Values o"rSoil Samples From the Avtex Fibers Superfund Site, Front Royal, 
Virginia, Duririg a 28-Day ToxiCity Test With the Ll!Illbricid Earthworm, Eisenia foetida 

pH (su)' 
Sample ID Location 

DayO Day28 

Control No. 1 Lab 4.0 7.0 

Control No. 2 Lab 4.0 6.0 

11-215~00501 Reference 7.6 7.5 

11-215-00502 Wetland area 4.9 5.7 

11-215-005.03 .. Emergency pond 8.3 7.6 

11-215-00504 --- - PCB area 4.7 7.5 

11-215-00505 Treatment plant 7.0 7.2 

11-215~506 Fly ash pile 5.6 . 6.2 

'pH measured in standard units (su) 

13 
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Table 2. Survival of Eiseniafoetida Exposed to Soil Samples From the Avtex Fibers Superfund 
Site, Front Royal, Virginia, During a 28-Day Toxicity Test 

SURVIVAL (PERCENI)' 
Sample ID Location REP 

7-DAY 14-DAY 21-DAY 28-DAY 

Control No. 1 Lab A 70 70 70 69 
B 70 70 70 70 
c 1ll. 1ll. ---- 1ll. 1ll. 

210 (100) 210 (100) 210 (100) 209 (100) 

Control No. 2 Lab A 70 70 70 70 
B 70 70 70 70 
c 1ll. 1ll. 1ll. 1ll. 

210 (100) 210 (100) . 210 (100) 210 (100) 

11-215-00501 Reference A 70 68 68 50 
B 70 70 70 55 
c 1ll. 1ll. 1ll. ~ 

210 (100) 208 (99) 
·.· 

208 (99) 170 (81) 

11-215-00502 Wetland area A 70 70 70 70 
B 70 70 70 70. 
c 1ll. 1ll. 1ll. 1ll. 

210 (100) 210 (100) 210 (100) 210 (100) 

11-215-00503 E"mergency pond A 70 70 70 70 
B 70 70 70 70 
c 1ll. 1ll. 1ll. 1ll. 

210 (100) 210 (100) 210 (100) 210 (100) 

11-215-00504 PCB area A 70 70 70 70 
B 70 70 70 70 
c 1ll. 1ll. 1Q 1ll. 

210 (100) 210 (100) 210 (100) 2!0 (100) 

11-215-00505 Treatlfient plant A 70 70 70 70 
B 70 70. 70 70 
c 1ll. 1Q 1ll. - 1ll. 

210 ooor 210 (100) 210 (100) 210 (100) 

11-215-00506 Ay i!Sh pile A 70 70 70 59 
B 70 70 70 - 64 
c 1ll. 1ll. 1ll. Q2 

210 (100) 210 (100) 210 (100) 192 (91) 

'Seventy organisms exposed per replicate 

14 
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Table.3. Growth of Eiseniajoetida Exposed to Soil Samples Ftom the Avtex Fibers Superfund 
Site, Front Royal, Virgiriia, Diiririg a: 28cbay toxicity Test · · 

Sample ID Location REP' Initial Weight 

Control No. I Lab A 28.38. 
B 25.83 
c ZUl 

26.77 

Control No. 2 Lib A 24.20 
B 23.70 
c Z2..8Q 

I 24.90 .. 

11-215-00501 Reference A 23.10 
B 24.30 
c 2UQ 

1 24.30 

11-215-00502 Wetland area A 23.60 
B 23.25 
c 2M2 

23.77 

11-215-00503 Emergency pond A 23.30 
B 27.50 
c 22.&1 -

25.53 

11-215-00504 PCB area A 27.50 
B 27.00 
c 22J!Q 

25.50 

11-215-00505 Treatment plant A 24.30 
B 23.60 .. 
c 2±..1Q 

24.1 

11-215-00505 
-

Fly ash pile A 25.70 
B 28.90 
c 21.QQ 

27.20 

• Seventy organisms exp6se<f per replicate 
• Percent growth = (measure,d weight- initial weight)linitial'weight x 100 
'Value adjusted for monality 

15 
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Final Weight Growth(%)' 

39.30 38.5 
34.90 35.1 
R2Q ~ 
37.36 39.6 

36.40 50.4 
32.30 36.3 
~ :2§__,_Q 
35.10 40.9 

20.3()< . -12.1 
28.28' 16.4 
2Q.illi' .1.2 
24.88 2.4 

28.20 19.5 
26.10 12.3 
JMQ M,2 
28.23 18.8 

32.00 37.7 
25.70 -6.5 
21.2!1 .=U 
27.53 7.8 

24.50 -10.9 
25.80 -4.4 
2b.QQ 2.7 
24.30 -4.7 

37.00 52.3 
32.90 39.4 
;u.QQ 

·. 

rLl 
34.50. 43.2 

18.03' -29.8 
20.83' -27.9 
~' .:2.J. -21.76 -20.0 
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Table 4. Percent Organic Matter and Moisture Content of Soils From the A vtex Fibers 
Superfund Site, Front Royal, Virginia, Used in the 28-Day Toxiciry Tests 

Sample ID "" Location PercentMo~e Percent Organic Matter 

Control Lab 20.0 NA' 

11-215-00501 Reference !4.6 6.8 

11-215-00502 Wetland Area !9.5 3.8 

11-215-00503 Emergency Pond 71.! 17.1 --

11-215-00504 PCB Area 20.8 4.7 

11-215-00505 Treatment Plant 20.5 8.1 

11-215-00506 Fly Ash Pile 38.6 
" 

29.4 
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Appendix A: Chain-of-Custody and Traffic Information 
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QST Env!rocmenll!l Inc. 
Toxicology Laboratory 
Gainesville, Florida 0 

Page: I <>f. I 
QSTForm No. COCO! 

Revised: June 1997 

CHAIN OF CUSTODY RECORD 

Client: Roy F. Weston, Inc . 
Name: Avtex Fibers Site 

Sample# Tag Matrix Collected Container/Preservative Comments 

Lab control I A Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) ?><=j 2. ~. ~ 
. -"X' • ' "" 

11 B Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) 34: t'1 n.~••• 

1\ c Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) :j'l.'\ r""" •• ~ 

Lab control 2 A Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) 134·'-t ...-~ •.• 

ll B Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) ~Z-~ ,.._......,, 

\I c Earthworm tissue 6/18/97 8 oz glass/dry ice (-IO'C) ?b·b c...,,., l 

I 1-215-00501 A Earthworm tissue 6/18/97 8 O<: glass/dry ice (-I O'C) llt·S t)r~"" 

II B Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) ~-+.. "">'""' 
l\ c Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) ;;J.4.,:l. C./•~• l 

I 1-215-00502 A Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) '2-'i,::.. ,..,. ......... 
v 

\1 B Earth worm tissue 6/!8/97 8 oz glass/dry ice ( -1 O'C) ;;u,. l 1':'-n •• 0 

\I c Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) 3-o·l.f ~·>\ 
v 

I 1-215-00503 A Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) '3'2·0 o/d~ 

ll B Earthworm tissue 6/18/97 8 oz glass/dry ice (-IO'C) )S' '¥( ~1'1\! 

.I c Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O'C) l.x.r."' Vfff,Yl\l 

I I -2 I 5-00504 A Earthworm tissue 6/18/97 8 oz glass/dry ice (-IOOC) ~·S" .. 
(\ B Earth worm tissue 6/18/97 8 oz glass/dry ice (-I O'C) ;~..;. &- ~ ../• ~ ,· 

\I c Earthworm tissue 6/18/97 8 oz glass/ dry ice (-I O'C) ;;!.?_,(, ~-b 

11-215-00505 A Earthworm tissue 6/18/97 8 oz glass/dry ice (-I OOC) ~'7. 0 t;)al'l\9 

II B Earthworm tissue 6/18/97 8 oz glass/dry ice (-I o•c) 32..<1 

\l c Earthworm tissue 6118/97 8 oz glass/ dry ice (-I o•c) '3~ ,6 C!liZIW 

11-215-00506 A Earthworm tissue 6/18/97 8 oz glass/dry ice (-ro•c) ~~·~·a 'ftP:'.Y\1 

II B Earthworm tissue 6/18/97 8 oz glass/dry ice (-I o•c) I~· 4 qfll'\.2 

II c Earthworm tissue 6/18/97 8 oz glass/dry ice (-I O•C) ~.;. ~ 01•"11. 

Relinquished By:~ OkJ~A.UJ.~ Date: G.IX1~7 Received By: Date: 
Relinquished By: · · Date: Received By: Date: 

~·.s4:J. 
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Contact: Mark Huston 
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WOlf: 03347-041-001-1215-{)1 

• EPA Contract 66-C4-0022 
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USEPA ERT 

REAC. Edieon. NJ 

Contoct: ,..,, -
(lnl) 321-42a5 

WOI: 03347-041-00'1·121 &D1 

EPA Conlracl e6-C40022 

·· lAilll I Tag 
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•
1Specll1 lnolnlctlons: 

Sample I 

. : 11·215.005o:l 

CHA.IIN OF CUSTODY RECORD 
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Site Pllono: 

REFERENCE COC:f 

L 
... --~-· 
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US EPA 

REAC, EdlliOO, NJ 

Contact Mark Huston 
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WOI: IX3347-04HXJ1-1215-01 
, EPA Contract 66-C4-0022 
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Envir~n-al Science & Engineering, Inc. 
Aquatic ~icology Laboratory · 
Gainesville, Florida 

.. ' 

Page: 
ESE QA Form: 097~ 

Effective: August 1994 

SUBJECT: TOXICITY TEST DATA SHEET 

client: W{ -(: LG'2-S\C.X) Project Number: o\ o;1225 --o 1 o CJ 
T e s t M a t e r i a 1 T e s t c o n d i t i o n s 

See Page of Samtle Receipt Log [ ] Preliminary [>l_ static [ ] Flow-through 
·Test Material Informa ion . [><J Definitive 

. [ ] screening Duration :,26 dOL\S 
. Test An i m a 1 H i S t 0 r Y Dilution Water: 1()/-Pt 

Species • r:_ -G-~:h c.\ a , Lighting . [;><] L\.luorescent [ ] Incandescent • . 
Batch Number • "11-j<l Photoperiod : • - hr Dark • Z hr Light • 
Age I Life Stage • ~ /DO 0\{H I"'- 1\' l'l . • 

Test Container Dimensi5n~: J:j_Lx -wx2)6H_ Date Acclimation I Maintenance Began J s:It'f !on 
See Page 1~ of --:::f"'--e_• "' -, - ..-l'r.l c ltroLog Test Solution Height : 't-\5:_ em 

0~ Test Containers • [ ]Open~ ·[)'.,]Covered for raw daa. • 
Mortality (\) 48 Hrs prior to testing: \ Test container Volume • • 

Diluent Volume 
" Liters 

. ....,_ Li tars • • 
Test Area Used Temperature (C) salinity (ppt) 

Reps 1 Concentration : 3 
rJ). \ut-e (" f2cx.:rn '20+1- z__ n Pr +I- Animals 1 Replicate . -:J.CJ • 

Protocol Followed: EPA/ 0CD I 3--- gg /CJ2 q ' (Gt~ -cl- a\\ 
Concentrations Based on: [ ] A. I. £><3., W.M. II container composition: t><J Glass [ ) Plastic 

Test Concentrations: (Units • ' ) : control AI_) '4 
S:Jro{)le$ 

Amount Reference So,il Added ( ) : --- - - -- -- -- - -
Amount Test Soil Added-~ ): I "i\ <;:;<( :_) 1400 . n·rrr 

Additional Observations: "'t'foCCO)P-- \ QS_ 0 ;o) C'ron?()L,' 

Data By: Date: 

FORM: Soil94 
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Envlromnc1>tal Science & Engince·ring, Inc. 
Toxicology Lai>outoty 
G2i!JesviUc, Horida 

SUBJECf: TOXICITY DATA SHEET 

DAY 0 28 0 28 0 

DATE ~;Ju b\rJlt ~19'7 ~\111~71 !5'1-;... lqr 
FE.BDINO N 1-J/>r- rJ ,.J tJ 
TIME I 1?/w ~~ 1'74S" 14-m> 114-5"'" 

I 

DATA BY '' "Jill .31 Jl'l ::YY '::If'/ 
SAMPLEID REP pH (su) WE!OIIT (g) No. ODS 

lnitisl Final Initial Final Alive 

CorsrR~L i A 4·0 "f·rYD J%.~ 341·~ '1o N 

D I )£.~~ "34-.~ 'lt:> rJ 

' c ~ -); ~·II 3'7·9 'lo rJ 
D - - - - - --

~~ 
A 4·0 ~.o ~~·l ~·4-

1

/o N 
I 

D I I 2.~·~ '3;;1..3 :lo tJ 

c t .y ,";lb,?, lk·b I 'lD rJ 
D - - - - - -
A f7.(, 7·S ;;g., llt•S" lo N 

~1. B I ;tit·~ ~·J. tO rJ 

' c J.J II ;l$o5' l4o;;t !D ~ 
' 

D - - - - I_ -
' 41 5·7 ';),%.~ i A ;l-?,.11 lo I.J 

~.).. 
' 

D ~·~S ~.\ (o tJ 

c !J !I ';!4.1.!!1 ~.Lj. "10 rJ 

D -· - - - -- -

7 

si:L7[~, 
tJ 

llP.;.o 

MO/Jo/ 
No. OBS 

Alive 

"fo rJ 

'7o N 
I'(D tJ 
- -

lo t-.1 

{o rJ 

flo r-J 
- -

lo N 

/D rJ 

lv ('I 
- -

1o 1\) 

(o rJ 

/D rJ 
- -

lliY: Uli> = UJio=. • ~ • '"' llliP = J\LI\" "' = 
LE ~ LETHARGIC ALF • ALFALFA D ~ DEAD NF = NOT FOUND 

• 'I =- '/ov.NE!. C1~ ;:; o-e,c;~VJIIILE ti?Pf{.J\)ItCitn.J e 

ESE Project No: 3) ocrzz.s 
ESE QA Form Number: 1123 

Effective Datc·Ja:nuaty 1996 

SPECIES: E/scnla Fa<flda 

' 

14 21 28 ' 
' 

"13l~7 "'lttlli/ &117L~7 
.)-\~~~ tl tJ _& 

\)..\S""' 1)1~ IS'DL> 
J1'l Ql!XI)Vce> I.::J1)1/M D 

No. ODS No. ODS No. OBS 
Alive Alive Alive 

lo N,~ (0 0~ (6l ~~~ 

7o 
IV ., 'lo _M 7<> y~ 

(D rJ 7o ~ 1" Y. €c,q 
- - - - - _: 

~c N ]_c;:, b1\ {C> BfJt,1 

[o N /0 ~ {0 rop,y 
/o rJ I'> c;t.. 7D ~."/ 
- - - - - -
(o,~ 6lr> lb8 tJ ,..c;b 'Jt_t:>, L-e 

/0 N '1o tJ ~ ~ 
'lu N '7u ,J loS" 'fii2_$ 
- - - - - -
lo N 7o ~.~1/.::> _:j_, &.• 
(0 1\1 /u 0'1.-~ [o _:j_' 
'lO ,J /D c){).._ 1<> '{ 

- - - - - -
tiL 111, 

N ~NONE SU = STANDARD UNITS 



AR301096AR301096

- ~ .omental Science & Engineering, Inc. 
cology Laboratory 

Gainesville, Aorida · 

SUBJECf: TOXICITY DATA SHEET 

DAY 
.:':~.:y·. 

0 28 0 28 0 7 .. :: ..... :. ; 

DATE .-·····:·•··1<;_~ l_~lt7l9I1 -~ ln. ''"'0. ,.-\· ~m i ~;).7l£1l ~ "'I' .1. 

FEEDING c ;: :' tJ -~N~ N ~ tJ tJ 
TIME .· : ·~ [I~) l2!±5'_ ~ J]±) 14i-o 
DATA BY 

'::·;: 

·~ _::?j ~ ::Jj__ .. :stY '(IAJJj:frj 

SAMPLEID REP pH (su) WEIGHT (g) No. OBS No. OBS 
Initial Final Initial Final . Alive Alive 

A IQ·3 ...,, (, I '-~-3 13~·0 ' lo 1\J l1o rV 

5D3 B I ~'1·> IJs:-, ~D 1\.l lio N 

c ..J ~ ~c;.~ 1~·'1 1.:> ,J {i> tJ 
D - -- - - -· - -· -

A I A.-1 17·~ .).1 •S" [>4~ tO N ~0 tJ 

~'I- B I I -n.o J>,& (0 f\) 1o rJ 
c oil & Q;;? .. ) 11-~do lv rJ II!) rJ 
D - - - - - - --
A 7·0 '1·2- :24-~ ~ ~ N Lo fJ 

sns- B \_ _l &!?_ ~ lo N [o f\J 
c t -!; )If.·'+ :?~A. 10 ,J ID rJ 

- - -D - - - - -
A ~(, b.:l_ l&1 IC;.J. __:)_o N lo 1-.) 

Solo B M 11~ 1.) 1\) fi> N 

,J -{!_ ~ ~ ~ ('1 /v c :,_ 
' 

D - - - - - - - -
iliY: um; = tV AT JN tilll' = = 1\.Li\ I> ~w-

SPECIES: Eisenia Foetlda 

14 21 28 

Col~~~ ~lPln_ iJn lq7 
:a!£\ 1\\.}.frep IJ 1'-l 

ro-~ Sf- I 101S""' ~ 
_·;yj 

t\A._C /:siY rv.cl!!i_ 
No. OBS No. OBS No. OBS 

Alive Alive Alive 

/o N ,,~i].!t_ l~( 7c '( 

fO rJ '~IJ,(?i:)' ~ :!!?_ _j_ 
'lv {'J I'Gjl'7o --~ (o '{ 
- - - - - -
[o ,J {o tJ 7o ....., 

[o tJ 1o rJ [o :J 
1,) tJ /0 N [D 1 
- - - - - -

{D N 1o ()!:_ (o I"Etj$11 
7o ,v 7.:> en.. {-> 1~1 
(c) t-1 ~ro lJfl.. 7D '} 

- -- - - -
(o Le l.o LE ~ ~ l'f· 
t-> Ll:? 7..:> .rJ 0lf I c."L 

Le" rJ jj lu lD ~ 

U: 

- - - - - 1--
"L = llUN Hn= 

LE = LETHARGIC ALF = ALFALFA D = DEAD NF = NOT POUND N = NONE SU = STANDARD UNITS 

'/-= 'G;~f\1&- d'A -::. ~sd-1/'fW,lE" REffobu~ 

• 

I 

' 

i 
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Envlronmenw Science & Engineering, Inc. 
Toxicology Laboratory 
Gainesville, Florida 

ESE Project No: 3 rq-7,2_2-~ .. 
ESE QA Form No: 1125 

Effective Date: January, 1996 

WATER HOLDING CAPACITY DETERMINATION 

DATE s-z.o-'4/ 6-Z.G-0,1 5-?0--C\r 5~20-Cf/ 5'-20~ 

TIME O"t?::>O 0830 0'6'::>0 120G \LCO 
DATA BY (2L Cf OR-- o.~ (ll't<' 

SAMPLE lD DRY SAMPLE VOL WATER WT (g) FILTER FINAL WHC"r 
WT (10 g) ADDED (mL) PAPER+ FUNNEL WT (g) 1'1'\,·\W 

[A] [B] [C] [D] -::!'-\ tSO)-

501 \O.C::CO \ \0 2'3.. \~~ ~ 41.()(.<?0% oyyt'\ 
scrz_ ... to.oooZ- \0 2.3- 2-tAC\.'Z.,-- 3Gt.5407 ~ 
5cb \0.0::0 I lO Z~-'23&L\ 2L Cr8"8'2.. 

_, 
-II ,v; 

50'--l \0-0~ \Q 22-q 5'8'"' 3 LkJ ;-z_<-\ I lo .,.'Z-~ 

50s- \0.00::>2... \0 '23- '\ \ O! - 3'=tA6 IC h.~ 2..-

500 \0.000\ \0 . ?--2 . 0. '-\ ""'0. ~-z. 5 fL.\. I q ,io?, 

~ \0.0:::03 \0 '2-3 .-ol.\ 2..' ~~.0\S.O 4-·&1 ---- ---- ~ ---- ----COMMENTS: 

c 
'Water Holding Capacity (WHC) = Final Weight- Initial Weight = IDJ - ([AJ + mt'! < 10 

Dry Sample Weight lAr 
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Environmental Science & Engineering, Inc. 
Toxicology Laboratory 
Gainesville, Florida 

ESE Project N'o3 l q-}2. .. ."2.. s­
ESE QA Form No: 1124 

Effective Date: January, 1996 

MOISTURE FRACTION DETERMINATION 

DATE 6-\q~q-"7····· s:..ta.~q4·.··· 5 -'20--G."'"" ""5'"--ZOCf/ 

\00.0 .. 
. lOOO 

,.,. 

12-00 \200' TIME ..... 

SAMPLES PLACED IN BLUE-M OVEN AT: \OOCY Hrs REMOVED AT: teo:::::> Hrs 

DATA BY Q{]_ •. . 

I 
SAMPLE 1D 

I 
PAN WEIGHT PAN+ SAMPLE FINAL WEIGHT MOISTURE 
(g) [A] WT (g) [B] (g) [C] FRACTION' 

'QC)l. G.q\~ -,- ,-,~- ... 

.. za.CJ-scel llo-'BO~! O•:l.O 2>2 
00:Z...·' .... 0 .Cl?.-'"1'2..-'' 2.o .c,,;pq l \l.Q. '-\--\\I 0·)15"2. 

oa.P. .. ··· ... · 
q:;>t _;_ ( 0 ·- . '2.<-\. L\'(l (o '20 .Q'2.. '8' \ 0· ISDS'"" 

so-cl ... · 0 .9.¢5:'8:.:. ?.L:,. 75( I 2.0. 5''00CJ 0-.)~'t I 

5uG c o. 932:)' .. . l . . 20. \<=( 2-(,o ... \L..L-\1 ?:::>/ 0.'-to"?q 
Q:x-([tlQL..L 1) D.S~\Z. ... 2.. s .. l\0 "2:, I 20 . <.o 1) <....\ (o C)' !S"I ~ 

sc::s-"5" . c' o, ~ Z'lf-2;' ' 2.. "2. • ~ q_ on n.a.oq5 0. ).( \, '-t ---- --------···. 
--------· ' ~ 

COMMENTS: 

'Moisture Fraction = Initial Weight - Final Weight · = .. [B) - [CJ 
Sample Weight [B] - [A] 
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Environmental Science & Engineering, Inc. 
Toxicology Laboratory (Gainesville, FL) 

ESE QA Form Number 1127 
Effective: September, 1 !l96 

Eisenfa foefida Reference Toxicant Test 

Stock Preparation ' Test Conditions 

Amount of 2-<:hloroacetamide: \ a, ro. Y""Y1 . Duraticn: 7 days static test 

Volume of Milli-Q Water: \ L . Ughtlnll' Continuous ftuorescent lighting 

Date prepared: 5-ZZ-"\i ~- -- ---- -- Dilution material: Laboratory Prepared Artificial soil 

· Test Organism History Test Container: Glass 1 pint jar {7.5 em width, 15 em height), 
covered with a lid containing two airtloles 

Batch number: q-,-3'1 Amount of test material per replicate: 200 grams 

Life stage: SexuallY mature adults Replicates per concentration: one 

Date received: 5/r'1/'V'> Test organisms per replicate: ten 

See Page ...l:J.:J_ of the lnve~@rate Holding Log for raw data Protoccl followed: Sc..p-A-oo~ 

Test Coneentrations (mg/L) control 10 20 40 eo 160 

1 -~~~u~~~f!,!~!~ ~~~ .. 0 2 4 8 16 32 

DATE -- .. cr7 9-??- -_. S-2'0-q/ S-2'1-"11 ~ZS-"1') S-.?f.-'i1 
TIME l600 .. \'50G ~~~~ f<;.,.O 13Jo 
TECH 

-r_Q_ CR-- .. '' ""'-= """' i"'-0 

?.-0. 20'' - ' " 
20 TEMP ("C) - "2-0 z.o 

nAV (") \ "2.- 3 '1 
CONCENTRATION ( mg/L) OBSERVATIONS 

CONTROL \0. ~0- (0 ,o 10 

10 lO lD -10 .\0 tO 

20 [Q \0 10 ID {.0 

40 I() \0 10 
~ AIM. 
Ll~ 

"\ A~"" 

-z.~ 
80 1G 

q o~c- o o 1\L\Jf 
i AL<VSc !!>~ -

160 \0 o ozo:-I"'J.!) . --0 A"t.lv £..-

I-
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E!wlroomental Science & Engineering, Inc. 
ToldcOiogy Laboni!OI)' (Gainesville, FL) 

ESE QA Form Number 1127 
Effective: September, 1996 

Eisenia foetida Reference Toxicant Test 

Stock Preparation Test Conditions 

Amount of 2-chfo<oacetamrde: Duration: 7 clays static test 

Volume of MiiQ-Q Water: Ughting: Continuous fluorescent lighting 

Date prepared: - --- Dilution material: Laboratory Prepared Artificial soli 

Test Organism History Test Container: Glass 1 pint jar (7.5 em width, 15 em height), 
covered with a lid containing two airholes 

Batch number. Amount of test material per repli<:ate: 200 grams 

Ufe stago: Sexually mature adults Replicates per concentration: one 

Dote~: . Test organisms per replicate: ten 

SooPago of the lnYOrtebrate Holding Log for raw data Protocol followed: 

Tosl Cmcentrations (mg/L) Control 10 20 40 ao 160 

I.~~~~~~';'L!. 0 2 4 8 16 32 

DATE s>z .. 1-<n S--z.t;-'1 'I 5'' z '1-"1 '"") ' 
TIME I '1. o-o II,.,. !Ooo \ 
TECH (V'o.O rvO (V-C> \ 

TEMP rc) '20 70 ~ " n4V 5 {o -r 
CONCENTRATION ( rngtL) OBSERVATIONS 

CONTROL tO {'0 tO \ 
10 

\0 \:::> tO \ 
20 

tO (Q [0 \ 
40 

'2. /.?!\ l-t'C. I "2..~ OA, "Z~ \ --
ao - \ - -- . \ 160 

~ - -
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"'RIMMED SPEARMAN-KARBER METHOD. VERSION .1.5 

e 
DATE: May 26, •ttR1 TEST NUMBER: 3 
TOXICANT.: · 2~chloroacetamide 
SPECIES: .E. foetida 

RAW DATA: ~ Co:hcefntra tion · 
(mg/Ll _ 

.00 
10.00 
2\J. DO . 
40. oo· 
eo.oo 

160.00 

SPEARMAN- KARBER- TRIM: 

Number 
E:xposed 

. 10 
~10 

ro· 
. .. 10 

10 
10 

.00% 

SPEARMAN-KARBER ESTIMATES: LC50! 
95% LOWERCONFIDENCE: 
95% UPPER-CONFIDENCE: 

DURATION: 

lliortal.i ties 

·-- ·-- ~-

0 
~6. 
0 
6 

TO 
10 

37.32 
30.11 
46.26 

7 d 

------- .:..._, __ ......... -'- ..... - --~---'--'----'-'-- --~~-:.....:....:,.._.-.;~.:;...:.:...·---·:;,;;.~::,;-~_...,;:..:.,·:... __ -~..:.--.:.-- -·- --- -·- _,.:,. ___ ---

• 

• 

r 
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r 

APPENDIXG 
Histopathology Report 

Avtex Fibers Site 
Front Royal, VA 
February 1999 
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IWIE/SPECIES: liESTOII REAC, UIIICIIOIIII 
13862686 

ARP IDI: (06727)000-22-1 
RECEIVED: . 03JUL97 

PRINTED: 17JUL97 0930 
DR: 03347-142-001-2251-0 

ID: ATTN: JOHN JOHNSTON 

I 

WESTON/REAC PRO,JECT 
2890 WOODBRIDGE AVE. 1209 
EDISON, NJ 08837-3679 

VETERINARY 1PATllll.DGY 

• CASEI: VR-!17-001034 

PAGE: 1 

INFORMATION 
Animal Reference Pathology 

500 Chi peta Wa,y 

35' Lii.Jl:-~ + \( 1\H . .'7-

i1r5i7 f'" T'l\( ' (:' ': 

· RESEARCH 

VR-97-1034 
SLIDE A- (201) 

Salt Lake City, Utah B4108 
800-426-2099 

WESTON REAC STUDY 103347-142-001-2215-01 
AVTEX FIBERS 

' 

fYI· H<srw 

KIDNEY- This tissue is acutely congested with mild to moderate autolysis. The 
autolytic change has degenerated):he epithelium of thetubules. Specific 
other change is not identified. 

LIVER- The liver tissue is acutely congested with mild hepatocellular 
vacuolization. No evidence of specific inflammation or degeneration is 

·identified. 

SUDE B- (202) 
KIDNEY- This tissue is acutely congested with mild to moderate autolysis. No 
evidence. of tubular degeneration except for autolysis is identified. Other 
significant degenerative change is not present. 

LIVER-· This tissue is moderately autolyzed with multi.focal collections of 
eosinophils, lymphocytes, and plasma cells in the portal triad areas. Sene of 
the hepatocytes are vacuolated. The autolytic change includes large numbers 
of sap~ophytic bacteria. 

SLIDE C.-- (203) 
KIDNEY- This section of kidney demonstrates mild autolysis with acute 
congestion. Foci of moderate autolysis are also identified. Other 
significant change is not identified. 

SPLEEN- Splenic tissue is submitted in place of the liver._ This spleen is 
acutely congested with focal ·areas of hemorrhage. __ The hemorrhage and splenic 

. degeneration could be the result of-stress or trauma from capture. Liver is 
not included in this collection. 
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SLIDE D- (205) 
KIDNEY- This tissue is acutely ~ongested with mild autolysis and no specific 
degeneration. There are focal collections of lymphoid cells in the pelvic 
tjssue. Significant other change is not identified in the kidney. 

----- ---

LIVER- The liver tissue is acutely congested with multifocal collections of 
lymphocytes. plasma cells and eosinophils in the portal triad areas. Mild 
hepatocellular vacuolization has occurred throughout the liver parenchyma. 
With the eosinophils present, we are concerned about a parasitic invasion 
along the portal triad areas, or possible ascending bacterial infection. 
Specific other changes or primary toxic disease is not identified. 

SLIDE E- (206) 
KIDNEY- The renal tissue is acutely congested and well preserved. No 
evidence of specific inflaonation or degeneration is identified in this renal 
parenchyma. 

LIVER- This tissue is acutely congested with no evidence of primary hepatic 
disease. 

SLIDE F- (207) 
KIDNEY- This. section of kidney is acutely congested with well preserved 
tissue. No significant lesions are identified. 

LIVER- This tissue is acutely congested with no evidence of specific 
inflammation or primary disease. 

SLIDE G- (208) 
KIDNEY- The renal tissue is acutely congested with no evidence of specific 
inflammation or degeneration. The tissue appears to be well preserved. 

LIVER- This tissue is acutely congested with very mild autolysis particularly 
where the gall bladder has had contact with the liver surface. There ~e-­
multifocal collections of lymphocytes, eosinophils, and plasma cells in the 
portal triad areas of the hepatic tissue. Specific inflammation, degenerative 
change. or toxicity is not otherwise identified. 

SLIDE H- (209) 
KIDNEY- This tissue is acutely congested with mild autolysis and no evidence 
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of specific infection. 

LIVER- The liver tissue is acutely congested with multifocal areas of 
autolysis. The portal triad areas include a few collections Of lymphocytes 
and plasma cells. Some hepatocytes are vacuolated. There is a slight 
variation in hepatocellular size. This may be a complication of autolysis or 
other nonspecific change. 

SLIDE I- (210) 
KI?NEY- This tissue is acutely congested with very mild autolysis a_nd no 
evidence of specific infl811111ation. 

LIVER- The liver tissue is acutely congested with a few collections of 
lymphocytes and plasma cells in portal triad areas. There is a slight 
variation in hepatocellular size in this liver tissue. Other significant 
changes are not present. 

SLIDE J- (211) 
KIDNEY- The renal tissue is acutely congested with no _evidence of significant 
inflammation or change. 

LIVER- The liver tissue is acutely congested with hepatocellular 
vacuolization and no -significant other degenerative change. 

SLIDE K- (212) 
KIDNEY- This tissue is acutely congested and well preserved. Many of the 
glomeruli appear to be illlftature, suggesting a very young animal. No 
significant lesions are observed. 

LIVER- This tissue is acutely congested with normal hepatocellular structure 
and _no evidence of specific degeneratton, except for mild autolysis. 

SLIDE L- (214) 
KIDNEY- There is some amorphous eosinophilic material in the glomerular tufts 
lining the glomerular b.~S_g!D_ent membta_nes. ~pe!_sifi(jnf]amation is not 
identified in the kidney. This amorphous material has the appearance of 
amyloid. 

LIVER- This tissue is acutely congested with mild to moderate autolysis. A There are multifocal collections of amorphous eosinophilic material in the 
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liver tissue. Eosinophils and other polymorphonuclear cells are scattered 
throughout this amorphous eosinophilic material. This material is classic for 
~loid, and is present in multifocal sites throughout the. liver parenclu'Da, 
but in some sections of liver, demonstrate extensive deposition. 

SLIDE M- (215) 
KIDUEY- The renal tissue is acutely congested with mild autolysis. 
Significant inflammation or degeneration is not identified. 

LIVER- This tissue is acutely congested with collections of eosinophils, 
lymphocytes, and plasma cells in the portal triad areas. Mild autolysis has 
occurred in the liver parenchyma. Significant other change is not 
identified. 

SLIDE N- (216) 
KIDNEY- The renal tissue is acutely congested with no significant lesions. 

LIVER- The liver tissue is acutely congested with mild autolysis and 
multifocal collections of neutrophils, lymphocytes, and plasma cells. Other 
portal triads have eosinophils collecting around biliary and portal 
elements. The inflammatory process is chronic and irregu)ar including 
lymphocytes. plasma cells, and the eosinophils described previously. 

SLIDE 0- (217) 
KIDNEY- This tissue is .acutely congested with no evidence of autolysis or 
specific inflammation. 

LIVER- The liver tissue is acutely congested with mild hepatocytic 
vacuolization. There are a few collections of polymorphonuclear cells in the 
sinusoids of the hepatic tissue. These collections are irregular and. 
mall. 

SliDE P- (218) 
KIDNEY- This tissue is acutely congested. There is no evidence of specilfc 
inflammation or change in the tissue. and the tissue is well preserved. 

LIVER- This tissue is acutely congested with mild hepatocytic vacuolization 
and granularity of the hepatocytes. Other significant inflammation or chan.ge 
is not identified. 
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.SLIDE Q- (21g) . . 
KIDNEY- This tissue is acutely congested .with well preserved renal 
parenchyma. InflMIIIation or significant degeneration is not identified. 

LIVER~ The liver tissue is acutely congested with granularity. Other 
significant change or inflammation is not identified. Infection is not 
present, nor co~ld we-identify evidence of specific toxicity. 

SLIDE R- (2~0) 

KIDNEY- The renal tiss~e is acutely congested with mild autolysis. 
Significant other de9ener'ative cha_ng~ or inflammation is not identified. 
Infection is not identified in the renal tissue. 

LIVER- The liver tissue is ac~tely congested with a few collections of 
lymphocytes and plasma cells in the portal triad areas. Some eosinophils are 
part of the collection. Limiting plates are altered by the increased 
cellularity in the portal triad area_s. The inflammatory proces~ is 
minimal. 

SLIDE S- (221) 
KIDNEY- This tiss~e is acutely and moderately congested. Many of the 
glomer~li are imatuye. The_gl~eru_)ar t~fts_sup_port a _li11ited cellularity. 

LIVER- The liver tissue is acutely congested and moderately autolyzed. 
Specific inflMII!ation or change is not identifiecj in the liver parenchyma. 
Infection or tcixiciti is not identified. 

SLIDE T- (222) 
KIDNEY- The renal tissue is acutely congested with r~ild·autolysis. The 
glomerular tufts are imature, suggesting an ;mature ani11al. _ Inflammation or 
degeneration is not identified. 

LIVER- The liver tissue is mildly autolyzed ~·ith acute congestion. Specific 
inflammation or infection or alteration of the _liver parenchyma is not-­
identified. 

SUDE U- (223) 
KIDNEY- This tissue is· acutely congested with imature gl011eruli. 
is well preserved with no evidence of specifi_c significant change. 

The tissue 
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LIVER- This tissue is acutely congested with n9 significant inflammation 
through ~ch of the tissue. There are ~ few collections of lymphocytes and 
pl~sma cells in focal sites of the portal triad area. Significant other 
primary liver disease is not identified. Acute congestion is a prominent part 
of the reaction. 

SLIDE V- (224) 
KIDNEY- The renal tissue is acutely congested with well preserved tissue. 
Many of the glomerular tufts demonstrate an immature appearance. Specific 
inflammation or toxicity is not identified. 

LIVER- The liver tissue is acutely congested with good preservation and mild 
granularity of hepatocytes. No other significant change or inflammation is 
identified. 

SLICE W- (225) 
KIDNEY- This section of renal tissue is acutely congested and has an i~ture 
appearance. Some tubules are vacuolated, but this could be due to immaturity 
or due to nonspecific change. Inflammation or infection is not identified. 

LIVER- The liver tissue is acutely congested with mild. autolysis. No other 
specific inflammation or change is identified. 

SLIDE X- (226) 
KIDNEY- This renal tissue is immature with acute congestion and no 
significant lesions. 

LIVER- There is acute mild congestion with mild hepatocellular granularity 
and well preserved liver tissue. No significant lesions are present. 

SLIDE Y- (227) 
KIDNEY- This tissue is acutely congested with no evidence of significant 
inflammation or change. 

LIVER- The liver tissue is acutely congested with mild hepatocellular 
granularity. Inflammation is minimal. 

SLIDE Z- (228) 
inflammation or 
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KIDNEY- This tissue is acutely congested. No significant 
change is identified in the renal parenchyma. 
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LIVER- This tissue is acutely congested with a few collections of lymphocytes 
and plasma cells in portai triad foci. Very ~ild subcapsular autolysis has 
occurred in focal sites. Specific inflammation or infection is not 

·identified • 

. SLIDE AA- (22g) 
KIDNEY- This tissue is acutely congested and wel.l preserved. No other 
significant change or inflammation is identified. 

LIVER- This tissue is acutely congested with multifocal areas of autolysis 

PAGE: 

and some variation in hepatocellular size and shape. Specific inflillllllation or · 
other toxic change is not' identified. 

SLIDE AB- (230) 
KIDNEY- This tissue is acutely congested, d~oonstrating innature glomeruli, 
and is well preserved. No significant changes are present. 

LIVER-. This tissue is acutely c0ngested with ~ild autolysis and intestinal 
bacteria over the capsular surface. Significant hepatocellular degeneration 
is not identified. .. ···------- ............... _ ·. ________ --- .... .. 

SliDE AC- (231) 
KIDNEY- This tissue is acutely congested witl' no significant influnation or 
change. 

LIVER- This tissue is acutely congested with no significant lesions. 

SLIDE AD- (232) 
KIDNEY- Thi$ tissue demonstrates acute congestion with very mild autolysis 
and no significant lesions. 

LIVER- This tissue is. acutely congested with multifocal collections of 
lymphocytes, plasma cells and rare eosinophils. Th; hepatocellular eieiiel'lts 
demonstrate no si.gnificant Changes. 

SLIDE AE- (233) 
KIDNEY- This tissue is' acutely congested with 
evidence of significant renal ~isease • 

i11111ature glomeruli and no 
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LIVER- The liver tissue is acutely congested with multifocal areas of 
hemorrhage ~nd hepatocellular vacuolization. There are collections of 
lymphocytes and plasma cells in portal triad areas. These infl~atory 
elements are collecting irregularly. Degeneration of surrounding hepatocytes 
suggests an inflammatory process and possible septic process in this liver· 
tissue, particularly since there is hepatocellular necrosis adjacent to these 
inflammatory cell infiltrates. This reaction is multifocal throughout the 
liver parenchyma. Necrotic cells are present in several sites. 

SLIDE AF- (234) 
KIDNEY- This tissue is acutely congested with mild autolysis. Significant 
renal disease is not identified. 

LIVER- This tissue is acutely congested with mild hepatocellular autolysis. 
There are multifocal collections of lymphocytes and plasma cells in the portal 
triad areas. Specific inflammation or change is not otherwise identified. 

SLIDE AG- (235) 
KIDNEY- This tissue is acutely congested with mild autolysis. There are 
multifocal sites of acute hemorrhage which very likely is the result of the 
collection procedure. No other significant change is identified. 

LIVER- This tissue is acutely congested with no significant hepatocellular 
degeneration. 

SLIDE AH- (236) 
KIDNEY- The renal tissue is acutely congested. There are no other 
significant changes in the renal tissue. 

LIVER- This tissue is acutely congested with no significant lesions. 

SLIDE AI- (237) 
KIDNEY- The renal tissue is acutely congested with no specific inflannation 
or change. 

LIVER- The liver tissue demonstrates a diffuse infiltration of neutrophils, 
lymphocytes, and plasma cells in the portal triad areas. There is evidence of 
biliary hyperplasia and fibrosis. The reaction appears to be chronic, and 
supports a chronic bacterial infection ascending up the biliary tree. 
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*-COMMENTS ... * 
There are variable changes in the tissues in this particular collection. Many 
of the animals demonstrate infection that appears to be ascending up the 

·biliary tree. The more chronic long tem lesions appeared in animal Al/237. 
There was an active infectious and inflammatory process iri animal AE/233. This 
inflamatory process- supported active inflamation at the time this tissue was 
collected. Many of the other animals demonstrated focal areas of inflamation 
and a suggestion of parasitic migration. One animal (Slide L/214) had 
amyloidosis in the liver and r.enal gl0111eruli. This observation suggests a 
bacterial infection or chronic inflammation in other sites. resulting in some 
type of atypical antigen/antibody response in that individual. 

Specif>c toxic, neoplastic or primary degenerative changes was not identified 
in these tissues. The tissues were well preserved. There appeared to be many 
imature animals represented in this collection. 

07/16/97 
(LOM/mdp) Verified by: L. D. McGill, D.V.M., Ph.D., DACVP 

Veterinary Pathologist 
electronic signature 

For Histopathology Consultation Call: 1-800-426-2099 
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. September I 0, 1997 

Mr. Mark Huston . 
Roy}'. Weston- REAC 
GSA Raritan Depot 
2890 Woodbridge Avenue 
Edison, NJ 08837 , _ . _ . 

Re: Avtex Fibers 
Jt!aA/( __ 

Dear~n: ·-

fD)~~rnaw~~ 
· ln] SI3P I 0 997 ~ 

WESTON/REAC 
IJIIMW! EIYilllltml 

5255 Route 212 
Riegflsville, PA I SOn 

(610)-749-2080 

I have completed the taxonomic analysis of the 21 samples shipped to me last month. Enclosed is 
a single copy of the report and a diskette containing the report andthespreadsheet. I have also 

· sent this by e-mail as yol\ requested. 

An invoice is included. 

Thank you for your business. lfyou have any questions, please do not hesitate to call. If you 
have an emergency, YOl!lt1liY c<tll m,e in TrentQt1 at (60'~) 983.-6694. Otherwise, I will return your 
call within 24 hours. 

Sincerely, . . . 

. (!~Jt/"!!l&//~~i 
W. Scott Douglas __ L:'""~" _ 

. Principal 
-------·· 

. -
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52.55 Route 212 
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PROJECT SUMMARY 

Twenty one samples of benthic invertebrate fauna were collected at the Avtex Fibers site in . 
Virginia on May 13, 1997 by Weston R,EAC personnel. The samples were sorted to remove 
detritus by Weston personnel and shipped to Symbiosis Environmental on August 13, 1997: 
Samples were received in glass vials with isopropyl alcohol and were ingood condition on 

_receipt. 

Each sample was identified to lowest practical taxon, genus in most cases using commonly 
accepted taxonomic references (Peckarsky et al. 1990, Wiggins 1996, and Merrit and Cummins 
1996). Chironomid larvae were counted but not identified to genus. Molluses were identified to. 
family level in most caSes. Exuyiae; empty shells, and pieces oflarvae without heads were not 
included in counts. Identified organisms were returned to vials (by order in most cases) and 
preserved with isopropyl alcohol. All vials will be returned to Weston-REAC for archiving. 

The organism identifica.tion_aJl.d enurnerati0nw~ performed for each sample and recorded on a 
spreadsheet. Standard metrics; H'diversity, taxa richness, ept index, ept:chironomid ratio,% 
contribution dominant taxon; modified Hilsenhoffbiotic index, and scraper:filterer ratio, were 
calculated on each sample. In addition, an average of the three replicate samples for each of the 
six stations and the reference were also cafculiited. These aveiiges were used to calculate a 
Biological Condition S®re follo_wing EPA procedures for Rapid Bioassessment (EPA, 1989). 
The scores were used to compare each of the six stations to the reference for determination of 
potential impact. Five ofthe six stations were found to be not impaired compared to the ·· 
reference. Station 3 is slightly impiiired compared to therefeJ"ence. This conclusion is based on 
reduced Hilsenhoff Biotic Index, low EPT: Chironomid ratios, and a relatively high community 
loss index in the Station 3 sampll!s when compared to the reference. Station 3 also had the lowest 
H' diversity (not used in Biological Condition Score). -- --

Complete details of the study are included_ in the following report. 

. W. Scott Douglas 
Principal 

·?ieJz. 
Date 
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PROJECT REPORT 
TAXONOMIC IDENTIFICATION OF BENTHIC INVERTEBRATES 

I. OBJECTIVE 

The objective of this study was to isolate and identifY to lowest practical taxon the 
organisms in samples ofbenthi.c substrate. An additional objective was to peiform a 
bioassessment comparing the six test stations to a reference station. 

TI. SAMPLE INFORMATION 

Location: 

Samples: 

Dates received: 

Avtex Fibers, VA 

Client ID 
Ref A 
RefB 
RefC 
lA 
2A 
3A 
2A 
2B 
2C 
3A 
3B 
3C 
4A 
4B 
4C 
5A 
5B 
5C 
6A 
6B 
6C 

August 13, 1997 

2 
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ill. METHODOLOGY 

A Sample Collection 

Samples were collected by Weston REAC personnel. 

B. . Sample Preparation 

Samples were prepared by Weston REAC personnel. 

c. Taxonomy-

. Organisms were Sorted by taxon and representatives. keyed to the lowest practical taxon 
(usually genus) using one or m()re ofthe following keys: 

.Merritt,R.W.,_ancll(.W. Cummins, ]99<5 . .4.n l!!!r!Xiur:tion to the Aquatic Insects 
of North America, 3rd ed., Kendall Hunt Publishing Company, Dubuque, Iowa. 

l'eckarsky, B: L, P.R. Fraissinet, M.A. Penton, and D.J. Conklin, Jr., 1990. 
Freshwater Macroinvertebrates of Northeastern North America. Cornell 
University Press, ItliaC:Ii, m: -. . 

. 
Wiggins, G. B., 1996. Larvae of the ]'lorth American Caddisjly Genera 
(Jrichoptera), 2rid ed, University of Toronto Press, Toronto, Canada. 

I 

The number of each taxa found in each sample was noted on a bench sheet. 

C. Sample Storage 

All organisms were stored in separately labeled vials filled with isopropyl alcohol. The 
samples will be returned to Weston REAC at the earliest convenience. 

D. Data Analysis 

The total number of organisms present and the number of distinct taxa identified are 
presented. The functional group of each taxa was determined by using the tables in 
Merritt and Curiunins, 1996. The number of scrapers and filterers were determined and 
used to evaluate the scraper:filterer ratio. Species aiversity in each sample was evaluated 

'using Shannon's H'. Themunberoforganisms in the orders Plecoptera,..Ephemeroptera, 
and T richoptera were determined and compared to the numbers of organisms in the family 
Chironomidae to evaluate the EPT:Chironomid ratio. The percent contribution of the 
dominant taxon was calculated by dividing the number of organisms in the most abundant 
taxon by the total number of organisms cpllect;ed. All calculations were performed using· 

3 



AR301121AR301121

Nficrosoft Excel. Hilsenhoff's biotic index was conducted using the modifications 
suggested by the USEPA's Rapid Bioassessment Protocol (EPA 444/4-89/001). 

In order to determine the biological condition at each station, the metrics were averaged 
across the three replicates (or recalculated, depending on the metric) and the result 
tabulated for each of the six stations and the reference. The condition score at each 
station was then compared to the score at the reference and evaluated using the criteria in 
EPA, 1989. 

E. Quality Assurance 

All samples are clearly marked with a sample number on arrival at Symbiosis. In this case 
the client ID served as the sample number. This number served as a tracking number for 
the sample throughout the processing. Taxonomic and enumeration data for each sample 
was recorded on a separate bench sheet on which the client ID was clearly marked. Each 
vial for organism storage was also clearly marked with the client ID. Data was transferred 
from the raw data sheets into a Nficrosoft Excel spreadsheet. Data entry was carefully 
cross-checked to guard against transcription errors. The spreadsheets were verified by 
hand calculations. 

IV. RESULTS 

The organisms in each sample were removed from the substrate, identified to lowest A 
practical taxon and enumerated. These data are provided in Table l. Total numbers of -
organisms collected ranged from 236 to 1243. The total number of distinct taxa identified 
(taxa richness) ranged from 15 to 29, with the lowest richness found at Station 3 and the 
highest at Station I. Standardized community metrics were calculated for each sample 
and are provided in Table 2. 

The metrics were then averaged across replicates or recalculated as appropriate to 
determine the eommunity metrics for each of the stations. These data are presented in 
Table 3. There are no obvious upstream/downstream trends in the data. Stations 1,2,4,5· 
and 6 were considered not impaired compared to the reference. Station 3 can be 
considered slightly impaired compared to the reference. This appears to be due to a 
reduction in Biotic Index, a decreased EPT:chironomidratio, and a reduced EPT index. 
The H' diversity was also lower at Station 3 than any of the other stations. Because the 
condition index was only slightly depressed relative to the reference, care should be 
exercised to consult additional available data on water and sediment quality, stream flow 
and depth, and habitat quality before further interpretations are made regarding these data. 

4 
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V. SOURCE OF DOCUMENTATION 

All original documentation will be stored for a maximum of 5 years at: 

Symbiosis Environmental 
5255 Route 212 
Riegelsville, P A 18077 

After this time, original documentation may be returned or destroyed at the client's 
request. 

5 
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SYMBIOSIS ENVIRONMENTAL 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC . 
. s-r~-'17 /7 4 

· Date ofSamphng· 5 S 97 Sample ID: f(Fr C/ 

Location: Avtex Number of Stations: 7 Page J__ of_..._ 

Class Order Family Genus 
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I L ~ . P,c.l2t£SrA ~3 I 

Jr D IPTteA fl tl I RtJ!JN-11 DAr: /tro 
· !JUt;,N.Afifr/J I 

}\Jr: I I :</"A h!JAti//A t ~.z1rt.JU/JA6" / /11Y3!CULFJ . I 

/rJ~.r:rrA /)JPTFPA J INN . ./ 1 f)Ac;- <)'I ;v; t 1LI £! H I 
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Taxonomy by . ue~ Date~ ?fbJ/97 _ . 
. 1 r . 
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SYMBIOSIS ENVffiONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

:S-/3-'17 R /1 
Client: Weston REAC _ · Date of Sampling: 5 5•9'i' Sample ID: ....L_,_,e"'-'F_v=-----

Location: Avtex Number of Stations: 7 Page _l___of / 

Class Order Familv Genus # 
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fbr 'r=-oPTFQA hMJ!'JA,c 
' 

~"" ,;. S' 7 ;:"'AF/ /14 ;s 
Mr·ll L:'y-A f5JV..4LV!A SP H /-JFT2J DA~ /15!0/t).Pi I 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date ot'saffipiing: fs'~97 sample ID: -=.i~A,__ __ 
Location: Avtex Number of Stations: 7 ° · Page 2_ of I 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 
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SYMBIOSIS ENVlRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date-ofSampling: 5-13-97 Sample ID: ---LJ_,.(!_~---

Location: A vtex Number of Stations: 7 Page~. of .:2. 
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SYMBIOSIS ENVIRONMENTAL 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet e 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Asse5sment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: _·.::..oZ.:..::(!=----
Lbcation: Avtex Number of Stations: 7 Page _d_ of .,:2.._ 

Class Order Familv Genus # 

J{l)sr=rra In} 1'-'7 •Jl (J./; RtJAJOff 1/)A.t: /:l 
Jf1"" 1 J v-;r ~ /); 11/ JtJ I 1/J .4 I f1D7RBIC/JL 1/A Ar' I &1213!11 I.4 ~ 

. 

. 

-



AR301139AR301139

.. 

SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 
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SYMBIOSIS ENVIRONMENTAL 
Benthic TaxbnomyAssessmerft Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: .:_3.:;.::i5=---
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment'Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: 3 ~ 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: ___,_f,__,_'/1..___ __ 

Location: A vtex · ·.· Number of Stations: 7 Page_Lof / 

Class Order Family Genus # 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: ~ lf8 

Location: A vtex Number of Stations: 7 Page _j__ of__!/_ 

Class Order Family Genus # 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC _Date of Sampling: 5-13-97 Sample ID: ---'--~-"'~"-----

Location: Avtex · Number of Stations: 7 

Class Order Family Genus · # 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: 4 (!_ 

Location: Avtex Number of Stations: 7 Page ___f2:_ of ,;{ 

Class Order Family Genus 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: 5 f1 

Location: Avtex · NUmber of Stations: 7 Page L_ of OJ, 

Class Order Family Genus 
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Client Weston REAC 

Location: A vtex 

Class 

/11/s.:;-crA 
fof/JtL V.o/ /J 

SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Date of Sampling: 5-13-97 Sample ID:'___,.,.L2/L7lL __ _ 

Number of Stations: 7 Page _d___ of d 

Order Family Genus # 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: 5 B 

Location: Avtex Number of Stations: 7 · · Page___l_.of 2--
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: 56 
Location: Avtex Number of Stations: 7 Page /J- of 2 

Class Order Familv Genus 

)/o}'S/;/ 'TLJ f7~ A Et!..N//)A.z:- fJVBI.RAPh'l-4 
J STEA!EU/415 

7 0JJtw.4TA 6t:YMP;..//MC I G~/!f Ph'?'S 
~ i l~l.fl!i?zlil2. ~ )J,JI)P/YP.II/L..JJ)Ar .6aosu..s 

-·-'--'"-. 

Taxonomyby: -~Date: ~¢7. 

# 

Q I 

I "1/3'-~5 -;:.;;..,. 

I If /J 
I (Z) 

-



AR301150AR301150

• 

' • 

· SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

. Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: _,5..::....;..C""'-' __ 

Location: A vtex Number of Stations: 7 PageL of -1--

Class Order Family Genus # 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date of Sampling: 5-13-97 Sample ID: ...!Jb~A~----'-

Location: Avtex Number of Stations: 7 Page_Lof I 

Class Order Family Genus #' 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessmenl Benchsheet 

Client: Weston REAC Date of Sampling: 5-13~97 Sample ID: _o/"---=.:3'------
Lo~tion: Avtex .Number of Stations: 7 · PageL of .:?-- . 
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Client: Weston REAC 

Location: A vtex 

Class 

h5q--rA 

SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Date of Sampling: 5-13-97 Sample ID: ~ltz'-"-";3"'-----
Number of Stations: 7 Page __2__ of....::;<:._:___ 

Order Family Genus # 
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SYMBIOSIS ENVIRONMENTAL 
Benthic Taxonomy Assessment Benchsheet 

Client: Weston REAC Date CJf Sampiing: 5- I3:5r7 · Sample ID: --"'6"'-{)..L_~-

Location: Avtex Number of Stations: 7 Page_L_of I 

Class Order Family .. Genus 
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- REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

CHAIN OF CUSTODY RECORD 

Pro1'ec1 Name·-£-A~v~c./.ex:::!:~~----------­
Pr. oject Number 03 :W 71 - f</Z:()OJ - Q?/:JtS-:0 I 
RFW Contact ffi:1rk 1-lv~ Ph0ne:3s;U- Lf?OO 

No: 05353 

Sample Identification 
SHEET NOLOF -l­

Ana lyses Requested 

REAC • Sampl·e Ho. 

Matrix. 
SO­
DS­
DL-
X -

~F-A 
~.'t ·y., 
';' :r: c. 
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0 I~ 
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~. 
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Ll/3 
L./C 
.">tt 
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5C 
(of\ 
(,8 
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Sediment 
Drum Solids 
Drum Liquids 
Other 

Sa,rn.pl;lng LocaUon 
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PW ~ Potable Water 
GW- Groundwater 
SW - S.urtace Wate·r 
SL - Sludge 
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FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

: By ,. Data Time ltem-s/Reaso·n Relinquished By Data Received By Date Time 
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